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COMPOSITION FOR THE TREATMENT OF DAMAGED TISSUE 



FIELD OF INVENTION 

5 The present invention relates to a composition, in particular a pharmaceutical 
composition. The present invention a/so relates to uses of that composition - in 
particular in the treatment of damaged tissue. 

BACKGROUND ART 

10 

It is desirable to be able to treat damaged tissue, such as in wounds, more in 
particular in chronic wounds. Examples of chronic wounds include chronic dermal 
ulceration. 

15 Chronic dermal ulcers are a major cause of morbidity in the ageing population, and 
represent a significant economic burden on healthcare systems. Recent figures for 
chronic dermal ulcers, including pressure sores, diabetic and venous ulcers, indicate 
a total of about 3.75 million and 12 million patients in the US and world-wide, 
respectively (Wound Healing Technological Innovations and Market Overview (1998) 

20 Technology Catalysts International Corporation, VA, USA). Of these patients, 
approximately 70% are classified as moderate to severe. Despite recent advances in 
their treatment, the. healing of these ulcers remains slow (typically 16 weeks for a 
venous ulcer with best care) and agents which are efficacious in reducing the time to 
closure will bring medical and commercial benefit. 

25 

The present invention seeks to overcome these problems. 
SUMMARY ASPECTS OF THE PRESENT INVENTION 

30 In accordance with the present invention, damaged tissue, such as wounds (in 
particular chronic wounds), can be treated more effectively if a combination of a 
growth factor and an inhibitor agent is used. The inhibitor agent used is, or is 
derivable from or is based on, a protease inhibitor. In more detail, the inhibitor agent 
inhibits the action of specific proteins that are upregulated in a wound environment 

35 wherein those proteins have an adverse effect in the wound environment. Here, 
typically the adverse effect is a deleterious effect on wound healing. Typically these 



l 
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adverse proteins are adverse proteases that are upregulated in a wound 
environment. Hence, the inhibitor agent is a specific inhibitor agent. 

Thus, one aspect of the present invention concerns a composition for use in or as a 
5 pharmaceutical (otherwise called a medicament), wherein said composition 
comprises an inhibitor agent that inhibits the action of at least one specific protease 
protein that is upregulated in a wound environment. 

• In one preferred aspect, the present invention concerns a composition for use in or 
10 as a pharmaceutical (otherwise called a medicament), wherein said composition 
comprises an inhibitor agent that inhibits the action of a specific protease protein that 
is upregulated in a wound environment. 

The combination of the protease inhibitor and the growth factor results in a beneficial 
15 additive effect, which in some cases is synergistic. 

We believe that, in use, the protease inhibitor agent of the present invention protects 
the growth factor in the damaged tissue environment and to such an extent that the 
degradation of the growth factor is hindered, delayed, reduced or even eliminated. 

20 

The use of an inhibitor agent that inhibits the action of one or more specific adverse 
proteins - in particular one or more specific proteases - that are upregulated in a 
wound environment is in direct contrast to the teachings of workers who have used 
non-selective inhibitors. By way of example, reference may be made to Kiyohara 

25 Yoshifumi et al (Database Biosis Database Accession No. PREV1 994971 78695 
XP002139251 reporting on Biological & Pharmaceutical Bulletin 1993 vol 16 pages 
1146-1149); Wlaschek et al (British Journal of Dermatology 1997 137(4) page 646); 
Witte et al (Surgery (St Louis) 1998 vol 124 (2) pages 464-470); Ryou et al (Arch 
PharmacaJ Res 1997 voJ 20 (1) pages 34-38); Singer et al (New England Journal of 

30 Medicine Sept 2 1999 vol 341 (10) pages 738-746); Chen Chin et al (Wound Repair 
and Regeneration vol 7 (6) pages 486-494); and US-A-5290762. 

DETAILED ASPECTS OF THE PRESENT INVENTION 

35 According to one aspect, the present invention provides a pharmaceutical for use (or 
when in use) in the treatment (e.g. healing) of damaged tissue (such as damaged 
tissue in a wound); the pharmaceutical comprising a composition, which composition 

2 
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comprises: (a) a growth factor; and (b) an inhibitor agent; and optionally (c) a 
pharmaceutical^ acceptable carrier, diluent or excipient; wherein the inhibitor agent 
can inhibit the action of at least one specific adverse protein (e.g. a specific protease) 
that is upregulated in a damaged tissue environment. 

In accordance with the present invention, the growth factor is sometimes referred to 
as "component (a); the inhibitor agent is sometimes referred to as "component (b)"; 
and the pharmaceutical^ acceptable carrier, diluent or excipient is sometimes 
referred to as "component (c)". 

Typically, for topical mixtures or locally injected mixtures, the relative ratio of inhibitor 
agent to growth factor may be between 1000:1 and 1:1 (on a mg:mg or a %:% basis). 

Typically, for a systemically administered inhibitor agent with a topical or locally 
injected growth factor, the relative ratio of inhibitor agent to growth factor may be 
between 10,000:1 and 10:1 (on a mg:mg basis). 

According to another aspect, the present invention provides a composition according 
to the present invention for use in medicine. 

According to another aspect, the present invention provides the use of a composition 
according to the present invention in the manufacture of a pharmaceutical to treat 
damaged tissue, such as wounds. 

According to another aspect, the present invention provides the use of a composition 
according to. the present invention in the manufacture of a pharmaceutical to treat 
chronic damaged tissue, such as chronic wounds. 

According to another aspect, the present invention provides the use of a composition 
according to the present invention in the manufacture of a pharmaceutical to treat a 
chronic dermal ulcer. 

According to another aspect, the present invention provides a method of therapy, 
said method comprising administering to a subject a composition according to the 
present invention and in an amount to treat (e.g. heal) damaged tissue, such as a 
wound. 
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According to another aspect, the present invention provides a process for preparing a 
composition according to the present invention; said process comprising the steps of 
admixing one or more of said agent(s) according to the present invention with a 
growth factor and optionally a pharmaceutical^ acceptable carrier, diluent or 
5 excipient. 

According to another aspect, the present invention provides a process; said process 
comprising the steps of: (a) admixing one or more of said agent(s) according to the 
present invention with a growth factor and optionally a pharmaceutical^ acceptable 
10 carrier, diluent or excipient; (ii) administering said composition to a subject in need of 
same. 

According to another aspect, the present invention provides performing an assay to 
identify one or more agents that are capable of acting as an inhibitor agent according 
to the present invention. 

According to another aspect, the present invention provides a process for preparing a 
composition according to the present invention; said process comprising the steps of: 
(i) performing an assay to identify one or more agents that are capable of acting as 
an inhibitor agent according to the present invention; (ii) admixing one or more of 
said agent(s) with a growth factor and optionally a pharmaceutical^ acceptable 
carrier, diluent or excipient. 

According to another aspect, the present invention provides a process; said process 
25 comprising the steps of: (i) performing an assay to identify one or more agents that 
are capable of acting as an inhibitor agent according to the present invention; (ii) 
admixing one or more of said agent(s) with a growth factor and optionally a 
pharmaceutical^ acceptable carrier, diluent or excipient; (iii) administering said 
composition to a subject in need of same. 

30 

It is to be understood that components (a) and (b) may be present in the same 
admixture for administration to a subject or they may be administered to a subject 
sequentially or simultaneously, and in doing so they may be applied by similar or 
different techniques. Thus, the components may be administered together, such as 
35 in the same admixture. In' the alternative, one of the components may be 
administered orally, systemically, topically -or by injection and the other of the 
components may be taken by a similar route (e.g. one of orally, systemically, topically 

4 
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or by injection) or by a different route (e.g. a different one of orally, systemically, 
topically or by injection). In one preferred embodiment of the present invention, one 
component is applied topically and the other component is applied systemically. In 
another preferred embodiment of the present invention, one component is applied 
topically and the other component is applied topically. 

Thus, according to one aspect, the present invention provides a pack for use in the 
treatment (e.g. healing) of damaged tissue, such as a wound; the pack comprising at 
least two compartments; wherein first of said compartments houses a growth factor; 
and wherein second of said compartments houses an inhibitor -agent, wherein the 
inhibitor agent can inhibit the action of at least one specific adverse protein (e.g. a 
specific protease) that is upregulated in a damaged tissue, such as a wound, 
environment. In the pack of the present invention, the growth factor and/or the 
inhibitor agent may be admixed with a pharmaceuticaily acceptable carrier, diluent or 
excipient. In addition, or in the alternative, the pack of the present invention 
comprises a third compartment, which third compartment houses a pharmaceuticaily 
acceptable carrier, diluent or excipient 

With the present invention, such as the pack of the present invention, the growth 
factor and the inhibitor agent may be in different forms. By way of example, one may 
be a solution or tablet and the other may be a cream. In one preferred embodiment 
of the present invention, one component of the pack is to be applied topically and the 
other component of the pack is to be applied systemically. It is to be understood that 
the pack could contain extra compartments. 

According to one aspect of the present invention, there is provided a process for 
preparing a. pharmaceutical for use in damaged tissue, such as wound, treatment 
(e.g. healing); the process comprising forming a composition by admixing (a) a 
growth factor with (b) an inhibitor agent; and optionally with (c) a pharmaceuticaily 
acceptable carrier, diluent or excipient; wherein the inhibitor agent can inhibit the 
action of at least one specific adverse protein (e.g. a specific protease) that is ' 
upregulated in a damaged tissue, such as a wound, environment. 

According to one aspect of the present invention, there is provided the use of a 
growth factor according to the present invention in the manufacture of a 
pharmaceutical to treat a subject that is being treated with an inhibitor agent 
according to the present invention. 
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According to one aspect of the present invention, there is provided the use of an 
inhibitor agent according to the present invention in the manufacture of a 
pharmaceutical to treat a subject that is being treated with a growth factor according 
5 to the present invention. 

According to one aspect of the present invention, there is provided a method of 
therapy, said method comprising administering to a subject a composition according 
to the present invention and in an amount to treat (e.g. heal) damaged tissue, such 

10 as a wound. Here, all or some (preferably all) of said growth factor according to the 
present invention may be administered by a different route than all or some 
(preferably ail) of said inhibitor agent according to the present invention. However, 
preferably at least the inhibitor and/or the growth factor is applied topically. In one 
preferred aspect, both the inhibitor and the growth factor are applied topically. In 

15 another preferred aspect, the inhibitor is applied orally and the growth factor is 
applied topically. 

According to one aspect of the present invention, there is provided the use of a 
composition according to the present invention in the manufacture of a 

20 pharmaceutical to treat chronic damaged tissue, such as chronic damaged wounds. 
Here, all or some (preferably all) of said growth factor according to the present 
invention may be administered by a different route than all or some (preferably all) of 
said inhibitor agent according to the present invention. However, preferably at least 
the inhibitor and/or the growth factor is applied topically. In a preferred aspect, both 

25 the inhibitor and the growth factor are applied topically. In another preferred aspect, 
the inhibitor is applied orally and the growth factor is applied topically. 

According to one aspect of the present invention, there is provided the use of a 
growth factor according to the present invention in the manufacture of a 

30 pharmaceutical to treat a subject that is being treated with an inhibitor agent 
according to the present invention. Here, all or some (preferably all) of said growth 
factor according to the present invention may be administered by a different route 
than all or some (preferably all) of said inhibitor agent according to the present 
invention. However, preferably at least the inhibitor and/or the growth factor is 

35 applied topically. In a preferred aspect, both the inhibitor and the growth factor are 
applied topically. In another preferred aspect, the inhibitor is applied orally and the 
growth factor is applied topically. 
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According to one aspect of the present invention, there is provided the use of an 
inhibitor agent according to the present invention in the manufacture of a 
pharmaceutical to treat a subject that is being treated with a growth factor according 
5 to the present invention. Here, all" or some (preferably all) of said growth factor 
according to the present invention may be administered by a different route than all 
or some (preferably all) of said inhibitor agent according to the present invention. 
However, preferably at least the inhibitor and/or the growth factor is applied topically. 
In a preferred aspect, both the inhibitor and the growth factor are applied topically. In 
10 another preferred aspect, the inhibitor is applied orally and the growth factor is 
applied topically. 

According to one aspect of the present invention there is provided a pharmaceutical 
comprising: 

15 

(a) a growth factor; 

(b) an i:UPA and/or an iMMP; and optionally 

(c) a pharmaceutical^ acceptable carrier, diluent or excipient; 

20 wherein the iUPA and/or the iMMP can inhibit the action of at least one specific 
adverse protein (e.g. a specific protease) that is upregulated in a damaged tissue, 
such as a wound, environment. 

With this embodiment, the growth factor may be endogeneous growth factor. 

25 

Here, all or some (preferably all) of said growth factor according to the present 
invention may be administered by a different route than all or some (preferably all) of 
said inhibitor agent according to the present invention. However, preferably at least 
the inhibitor and/or the growth factor is applied topically. In a preferred aspect, both 
30 the inhibitor and the growth factor are applied topically. In another preferred aspect, 
the inhibitor is applied orally and the growth factor is applied topically. 

According to one aspect of the present invention there is provided the use of a 
pharmaceutical comprising: 

35 

(a) a growth factor; 

(b) an i:UPA and/or an iMMP; and optionally 

" 7 
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(c) a pharmaceutically acceptable carrier, diluent or excipient; 

wherein the iUPA and/or the iMMP can inhibit the action of at least one 
specific adverse protein (e.g. a specific protease) that is upregulated in a damaged 
5 tissue, such as a wound, environment 

to treat damaged tissue, such as wound. 

With this embodiment, the growth factor may be endogeneous growth factor. 
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Here, all or some (preferably all) of said growth factor according to the present 
invention may be administered by a different route than all or some (preferably all) of 
said inhibitor agent according to the present invention. However, preferably at least 
the inhibitor and/or the growth factor is applied topically. In a preferred aspect, both 
the inhibitor and the growth factor are applied topically. In another preferred aspect, 
the inhibitor is applied orally and the growth factor is applied topically. 

According to one aspect of the present invention there is provided a pharmaceutical 
composition comprising: 

(i) an i:UPA 

(ii) an iMMP; and optionally 

(iii) a pharmaceutically acceptable carrier, diluent or excipient; 

25 wherein the iUPA and/or the iMMP can inhibit the action of at least one specific 
adverse protein (e.g. a specific protease) that is upregulated in a damaged tissue, 
such as a wound, environment. 

For ease of reference, these and further aspects of the present invention are now 
30 discussed under appropriate section headings. However, the teachings under each 
section are not necessarily limited to each particular section. 

PREFERABLE ASPECTS 



35 



Preferably said growth factor is selected from one or more of: PDGF (platelet derived 
growth factor), FGF (fibroblast growth factor), CTGF (connective tissue derived 
growth factor), KGF (keratinocyte-derived growth factor), TGF (transforming growth 



) O143309A2_l_> 



WO 01/49309 PCT/IB00/01935 

factor), CSF (colony stimulating factor), VEGF (vascular endothelial growth factor), • 
EGF (epidermal growth factor), Chrysalin, or active variants, homologues, derivatives 
or fragments of any thereof. 

5 Preferably said growth factor is selected from one or more of VEGF, EGF, PDGF, 
FGF, CTGF-like, KGF-2, TGF-p, GM-CSF (granulocyte/macrophage stimulating 
factor) , Chrysalin, or active variants, homologues, derivatives or fragments thereof. 

Preferably said growth factor is at least PDGF, or an active variant, homo/ogue, 
JO derivative or fragment thereof. Examples of fragments include the PDGF A-chain 
and the PDGF B-chain. 

Typically, the protein that is upregulated in a damaged tissue, such as a wound 
environment, is a protease. 
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Preferably said inhibitor agent is an inhibitor of urokinase-type plasminogen activator 
(otherwise referred to as an l:uPA - sometimes written as i:UPA or as l:UPA) and/or 
an inhibitor of a matrix metalloproteinase (otherwise referred to as an J:MMP - 
sometimes written as i:MMP). 



Preferably said damaged tissue is a wound. 

Preferably said wound is a chronic wound. 

25 Preferably said wound is a dermal ulcer. 

Preferably said route(s) of administration is(are) selected from at least one or more 
of: oral administration, injection (such as direct injection), topically, inhalation, 
parenteral administration, mucosal administration, intramuscular administration, 
30 intravenous administration, subcutaneous administration, intraocular administration 
or transdermal administration. 

Preferably said route(s) of administration is(are) oral administration and/or topical 
administration. 



Preferably at least a part (preferably all) of said inhibitor is administered (delivered) 
by topical administration and so is formulated for such an administration route. 
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Preferably at least a part (preferably all) of said growth factor is administered topically 
and so is formulated for such an administration route. 

5 Preferably, the inhibitor is at least an i:UPA. In an alternative embodiment, or in 
addition, preferably the inhibitor is at least an i:MMP; wherein said MMP is MMP 3 
and/or MMP 13. 

INHIBIT THE ACTION OF AT LE AST ONE SPECIFIC ADVERSE PROTEIN H= G A 
10 SPECIFIC PROTEASED THA T IS UPREGULATED IN A DAMAGED TISSUE 

The term "inhibit the action of at least one specific adverse protein (e.g. a specific 
protease) that is upregulated in a damaged tissue" means that the inhibitor agent of 
the present invention does not have an activity profile over a broad number of 
proteins. Instead, the inhibitor agent is capable of substantially selectively acting on 
a specific adverse protein (e.g. a specific protease) that is upregulated in a damaged 
tissue. In some circumstances, the inhibitor agent may act on a few specific proteins 
that are upregulated in a damaged tissue. However, preferably, the inhibitor agent is 
capable of selectively acting on one specific adverse protein (e.g. a specific 
protease) that is upregulated in a damaged tissue. Alternatively expressed in a 
, highly preferred aspect, the inhibitor'agent of the present invention is an agent that 
limits the specific proteolytic degradation effect(s) of at least one specific adverse 
protease that has a deleterious effect on wound healing. 

25 Preferably, the inhibitor agent is selective - for example being at least about 50-fold, 
more preferably, at least about 75-fold, more preferably at least about 100-fold, in 
terms of relative Ki measured using purified enzymes - over other proteases found in 
the damaged tissue, such as wound, environment. Depending on the selection of 
inhibitor agent, examples of other protease proteins may include one or more of: 

30 MMPs, tPA, plasmin and neutrophil elastase, some of which have a beneficial effect 
on would healing. 

For some applications, preferably the agent has a K, value against a particular 
desired protein target of less than about 100 nM, preferably less than about 75 nM, 
preferably less than about 50 nM, preferably less than about 25 nM, preferably less 
than about 20 nM, preferably less than about 15 nM, preferably less than about 10 
nM, preferably less than about 5 nM. 
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For some applications, preferably the agent has at least about a 100 fold selectivity 
to a particular desired target, preferably at least about a 150 fold selectivity to the 
desired target, preferably at least about a 200 fold selectivity to the desired target, 
preferably at least about a 250 fold selectivity to the desired target, preferably at least 
about a 300 fold selectivity to the desired target, preferably at least about a 350 fold 
selectivity to the desired target, preferably at least about a 400 fold selectivity to the 
desired target, preferably at least about a 450 fold selectivity to the desired target, 
preferably at least about a 500 fold selectivity to the desired target, preferably at least 
about a 600 fold selectivity to the desired target, preferably at least about a 700 fold 
selectivity to the desired target, preferably at least about an 800 fold selectivity to the 
desired target, preferably at least about a 900 fold selectivity to the desired target, 
preferably at least about a 1000 fold selectivity to the desired target. 



For some applications, preferably the inhibitor agent of the present invention has a K, 
value of less than about 100 nM, preferably less than' about 75 nM; preferably less 
than about 50 nM, preferably less than about 25 nM, preferably less than about 20 
nM, preferably less than about 15 nM, preferably less than about 10 nM, preferably 
less than about 5 nM. 

For some embodiments of the present invention, preferably the agents of the present 
invention have a log D of -2 to +4, more preferably -1 to +2. The log D can be 
determined by standard procedures known in the art such as described in J. Pharm. 
Pharmacol. 1990, 42:144. 

In addition, or in the alternative, for some embodiments preferably the agents of the 
present invention have a caco-2 flux of greater than 2x1 O^cms" 1 , more preferably . 
greater than SxlO^cms 1 . The caco flux value can be determined by standard 
procedures known in the art such as described in J. Pharm. Sci 79, 7, p595-600 
(1990), and Pharm. Res. vol 14, no. 6 (1997). 

TREATMENT 

It is to be appreciated that all references, herein to treatment include one or more of 
curative, palliative and prophylactic treatment. Preferably, the term treatment 
includes at least curative treatment and/or palliative treatment. 
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The treatment may be of one or more of chronic dermal ulceration, diabetic ulcers, 
decubitus ulcers (or pressure sores), venous insufficiency ulcers, venous stasis 
ulcers, burns, corneal ulceration or melts. 

5 The treatment may be for treating conditions associated with impaired damaged 
tissue, such as wound, healing, where impairment is due to diabetes, age, cancer or 
its treatment (including radiotherapy), neuropathy, nutritional deficiency or chronic 
disease. 

10 AMINO ACID SEQUENCE 

Aspects of the present invention concern the use of amino acid sequences. These 
amino acid sequences may be a component of the composition of the present 
invention - such as the growth factor component. In another embodiment, the amino 
15 acid sequences may be used as a target to identify suitable inhibitor agents for use in 
the composition of the present invention. In another embodiment, the amino acid 
sequences may be used as a target to verify that an agent may be used as an 
inhibitor agent in the composition of the present invention. 

20 As used herein, the term "amino acid sequence" is synonymous with the term 
"polypeptide" and/or the term "protein". In some instances, the term "amino acid 
sequence" is synonymous with the term "peptide". In some instances, the term 
"amino acid sequence" is synonymous with the term "protein". In some instances, 
the term protein is a protease. 

25 

The amino acid sequence may be prepared isolated from a suitable source, or it may 
be made synthetically or it may be prepared by use of recombinant DNA techniques. 

In one aspect, the present invention provides an amino acid sequence that is used as 
30 a component of the composition of the present invention. 

In another aspect, the present invention provides an amino acid sequence that is 
capable of acting as a target in an assay for the identification of one or more agents 
and/or derivatives thereof capable of acting as an inhibitor of said amino acid. 

35 
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Aspects of the present invention concern the use of nucleotide sequences. These 
nucleotide sequences may be used to express amino acid sequences that may be 
5 used as a component of the composition of the present invention - such as the 
growth factor component. In another embodiment, the nucleotide sequences may be 
used as a target to identify suitable inhibitor agents for use in the composition of the 
present invention. In another embodiment, the nucleotide sequences may be used as 
a target to verify that an agent may be used as an inhibitor'agent in the composition 
10 of the present invention. 

As used herein, the term "nucleotide sequence" is synonymous with the term 
"polynucleotide". 

15 The nucleotide sequence may be DNA or RNA of genomic or synthetic % or of 
. recombinant origin. The nucleotide sequence may be double-stranded or single- 
stranded whether representing the sense or antisense strand or combinations 
thereof. 

20 For some applications, preferably, the nucleotide sequence is DNA. 

For some applications, preferably, the nucleotide sequence is prepared by use of 
recombinant DNA techniques (e.g. recombinant DNA). 

25 For some applications, preferably, the nucleotide sequence is cDNA. 

For some applications, preferably, the nucleotide sequence may be the same as the 
naturally occurring form. 

30 In one aspect, the present invention provides a nucleotide sequence encoding a 
substance capable of acting as a target in an assay (such as a yeast two hybrid 
assay) for the identification of one or more agents and/or derivatives thereof capable 
of acting as an inhibitor of said nucleotide sequence (or the amino acid encoded 
thereby). 

35 
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VAR1ANTS/HQMOLOGUES/DER1VATIVES 

In addition to the specific amino acid sequences and nucleotide sequences 
mentioned herein, the present invention also encompasses the use of variants, 
5 homologues and derivatives of any thereof. Here, the term "homologue" means an 
entity having a certain homology with the subject amino acid sequences and the 
subject nucleotide sequences. Here, the term "homology" can be equated with 
"identity". 

10 in the present context, an homologous sequence is taken to include an amino acid 
sequence which may be at least 75, 85 or 90% identical, preferably at least 95 or 
98% identical to the subject sequence. . Typically, the homologues will comprise the 
same active sites etc. as the subject amino acid sequence. Although homology can 
also be considered in terms of similarity (i.e. amino acid residues having similar 

15 chemical properties/functions), in the context of the present invention it is preferred to 
express homology in terms of sequence identity. 

In the present context, an homologous sequence is taken to include a nucleotide 
sequence which may be at least 75, 85 or 90% identical, preferably at least 95 or 
20 98% identical to the subject sequence. Typically, the homologues will comprise the 
same sequences that code for the active sites etc. as the subject sequence. Although 
homology can also be considered in terms of similarity (i.e. amino acid residues 
having similar chemical properties/functions), in the context of the present invention it 
is preferred to express homology in terms of sequence identity. 

25 

Homology comparisons can be conducted by eye, or more usually, with the aid of 
readily available sequence comparison programs. These commercially available 
computer programs can calculate % homology between two or more sequences. 

30 % homology may be calculated over contiguous sequences, i.e. one sequence is 
aligned with the other sequence and each amino acid in one sequence is directly 
compared with the corresponding amino acid in the other sequence, one residue at a 
time. This is called an "ungapped" alignment. Typically, such ungapped alignments 
are performed only over a relatively short number of residues. 

35 

Although this is a very simple and consistent method, it fails to take into 
consideration that, for example, in an otherwise identical pair of sequences, one 
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insertion or deletion will cause the following amino acid residues to be put out of 
alignment, thus potentially resulting in a large reduction in % homology when a global 
alignment is performed. . Consequently, most sequence comparison methods are 
designed to produce optimal alignments that take into bohsideration possible 
insertions and deletions without penalising unduly the overall homology score. This 
is achieved by inserting "gaps" in the sequence alignment to try to maximise local 
homology. 

However, these , more complex methods assign "gap penalties" to each gap that 
occurs in the alignment so that, for the same number of identical amino acids, a 
sequence alignment with as few gaps as possible - reflecting higher re/atedness 
between the two compared sequences - will achieve a higher score than one with 
many gaps. "Affine gap costs" are typically used that charge a relatively high cost for 
the existence of a gap and a smaller penalty for each subsequent residue in the gap. 
This is the most commonly used gap scoring system. High gap penalties will of 
course produce optimised alignments with fewer gaps. Most alignment programs 
allow the gap penalties to be modified. However, it is preferred to use the default 
values when using such software for sequence comparisons. For example when 
using the GCG Wisconsin Bestfit package the default gap penalty for amino acid 
sequences is -12 for a gap and -4 for each extension. 

Calculation of maximum % homology therefore firstly requires the production of an 
optimal, alignment, taking into consideration gap penalties. A suitable computer 
program for carrying, out such an alignment is the GCG Wisconsin Bestfit package 
(University of Wisconsin, U.S.A.; Devereux et. a/., 1984, Nucleic Acids Research 
12:387). Examples of other software than can perform sequence comparisons 
include, but are not limited to, the BLAST package (see Ausubel et al., 1999 ibid - 
Chapter 18), FASTA (Atschul et a/., 1990, J. Mol. Biol., 403-410) and the 
GENEWORKS suite of comparison tools. Both BLAST and FASTA are available for 
offline and online searching (see Ausubel et al., 1999 ibid, pages 7-58 to 7-60). 
However, for some applications, it is preferred to use the GCG Bestfit program. A 
new tool, called BLAST 2 Sequences is also available for comparing protein and 
nucleotide sequence (see FEMS Microbiol Lett 1999 174(2): 247-50; FEMS Microbiol 
Lett 1999 177(1): 187-8 and tatiana@ncbi.nlm.nih.gov). 

Although the final % homology can be measured in terms of identity, the alignment 
process itself is typically not based on an* all-or-nothing pair comparison. Instead, a 
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scaled similarity score matrix is generally used that assigns scores to each pairwise 
comparison based on chemical similarity or evolutionary distance. An example of 
such a matrix commonly used is the BLOSUM62 matrix - the default matrix for the 
BLAST suite of programs. GCG Wisconsin programs generally use either the public 
5 default values or a custom symbol comparison table if supplied (see user manual for 
further details). For some applications, it is preferred to use the public default values 
for the GCG package, or in the case of other software, the default matrix, such as 
BLOSUM62. 

10 Once the software has produced an optimal alignment, it is possible to calculate % 
homology, preferably % sequence identity. The software typically does this as part of 
the sequence comparison and generates a numerical result. 

The sequences may also have deletions, insertions or substitutions of amino acid 
15 residues which produce a silent change and result in a functionally equivalent 
substance. -Deliberate amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the 
amphipathic nature of the residues as long as the secondary binding activity of the 
substance is retained. For example, negatively charged amino acids include aspartic 
20 acid and glutamic acid; positively charged amino acids include lysine and arginine; 
and amino acids with uncharged polar head groups having similar hydrophilicity 
values include leucine, isoleucine, valine, glycine, alanine, asparagine, glutamine, 
serine, threonine, phenylalanine, and tyrosine. 

25 Conservative substitutions may be made, for example according to the Table below. 
Amino acids in the same block in the second column and preferably in the same line 
in the third column may be substituted for each other 



ALIPHATIC 


Non-polar 


GAP 
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Polar - uncharged 


CSTM 






N Q 
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DE 






KR 


AROMATIC 
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30 The present invention also encompasses homologous substitution (substitution and 
replacement are both used herein to mean the interchange of an existing amino acid 
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residue, with an alternative residue) may occur i.e. like-for-like substitution, such as 
basic for basic, acidic for acidic, polar for polar etc. Non-homologous substitution 
may also occur i.e. from one class of residue to another or alternatively involving the 
inclusion of unnatural amino acids such as ornithine (hereinafter referred to as Z), 
5 diaminobutyric acid ornithine (hereinafter referred to as B), norleucine ornithine 
(hereinafter referred to as O), pyriyialanine, thienylalanine, naphthylalanine and ' 
phenylglycine. 

Replacements may also be made by unnatural amino acids include; alpha* and 
10 alpha-disubstituted* amino acids, N-alkyl amino acids*, lactic acid*, halide derivatives 
of natural amino acids such as trifluorotyrosine*. p-CI-phenylalanine*, p-Br- 
phenylalanine*. p-l-phenylafanine*, L-allyl-giycineV IS-alanine*. L-a-amino. butyric 
acid*, L-y-amino butyric acid*, L-a-amino isobutyric acid*, L-s-amino caproic acid*, 7- 
amino heptanoic acid*, L-methionine su/fone"*, L-norleucine*, L-norvaline* f p-nitro-L- 
15 phenylalanine*, L-hydroxyproline*, L-thioproline*, methyl derivatives of phenylalanine 
(Phe) such as 4-methyI-Phe*. pentamethyl-Phe*, L-Phe (4-amino)*, L-Tyr (methyl)*, 
L-Phe (4-isopropyl)* p L-Tic (1,2,3,4-tetrahydroisoquinoline-3-carboxyl acid)*, L- 
diaminopropionic acid " and L-Phe (4-benzyl)*. The notation * has been utilised for 
the purpose of the discussion above (relating to homologous or non-homologous 
20 substitution), to indicate the hydrophobic nature of the derivative whereas* has been 
utilised to indicate the hydrophilic nature of the derivative, #* indicates amphipathic 
characteristics. 

Variant amino acid sequences may include suitable, spacer groups that may be 
25 inserted between any two amino acid residues of the sequence including alkyl groups 
such as methyl, ethyl or propyl groups in addition to amino acid spacers such as 
glycine or (3-alanine residues. A further form of variation, involves the presence of 
one or more amino acid residues in peptoid form, will be well understood by those 
skilled in the art. For the avoidance of doubt, "the peptoid form" is used to refer to 
30 variant amino acid residues wherein the a-carbon substituent group is on the 
residue's nitrogen atom rather than the a-carbon. Processes for preparing peptides 
in the peptoid form are known in the art, for example Simon RJ et al M PNAS (1992) 
89(20), 9367-9371 and Horwell DC, Trends Biotechnol. (1.995) 13(4), 132-134. 

35 The nucleotide sequences for use in the present invention may include within them 
synthetic or modified nucleotides. A number of different types of modification to 

■ *. i * 
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oligonucleotides are known in the art. These include methylphosphonate and 
phosphorothioate backbones and/or the addition of acridine or polylysine chains at 
the 3' and/or 5 r ends of the molecule. For the purposes of the present invention, it is 
to be understood that the nucleotide sequences described herein may be modified by 
5 any method available in the art. Such modifications may be carried out in to enhance 
the in vivo activity or life span of nucleotide sequences of the present invention. 

The present invention also encompasses the use of nucleotide sequences that are 
complementary to the sequences presented herein, or any derivative, fragment or 
10 derivative thereof. If the sequence is complementary to a fragment thereof then that 
sequence can be used a probe to identify similar coding sequences in other 
organisms etc. 

HYBRIDISATION 

15 

The present invention also encompasses the use of nucleotide sequences that are 
capable of hybridising to the sequences presented herein, or any derivative, fragment 
or derivative thereof - such as if the agent is an anti-sense sequence. 

20 The term "hybridization" as used herein shall include "the process by which a strand 
of nucleic acid joins with a complementary strand through base pairing" as well as 
the process of amplification as carried out in polymerase chain reaction (PCR) 
technologies. 

25 The present invention also encompasses the use of nucleotide sequences that are 
capable of hybridising to the sequences that are complementary to the sequences 
presented herein, or any derivative, fragment or derivative thereof. . 

The term "variant" also encompasses sequences that are complementary to 
30 sequences that are capable of hydridising to the nucleotide sequences presented 
herein. 

Preferably, the term "variant" encompasses sequences that are complementary to 
sequences that are capable of hydridising under stringent conditions (e.g. 50°C and 
35 0.2xSSC {1xSSC = 0.15 M NaCI, 0.015 M Na 3 citrate pH 7.0}) to the nucleotide 
sequences presented herein. 
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More preferably, the term "variant" encompasses sequences that are complementary 
to sequences that are capable of hydridising under high stringent conditions (e.g. 
65°C and O.lxSSC {1xSSC = 0.15 M NaCl, 0.015 M Na 3 citrate pH 7.0}) to the 
nucleotide sequences presented herein. 

"5 

The present invention also relates to nucleotide sequences that can hybridise to the 
nucleotide sequences of the present invention (including complementary sequences 
of those presented herein). 

io The present invention also relates to nucleotide sequences that are complementary 
to sequences that can hybridise to the nucleotide sequences of the present invention 
(including complementary sequences of those presented herein). 

Also included within the scope of the present invention are polynucleotide sequences 
1 5 that are capable of hybridising to the nucleotide sequences presented herein under 
conditions of intermediate to maximal stringency. 

In a preferred aspect, the present invention covers nucleotide sequences that can 
hybridise to the nucleotide sequence of the present invention, or the complement 
20 thereof, under stringent conditions (e.g. 50°C and 0.2xSSC). 

. ✓ 

In a more preferred aspect, the present invention covers nucleotide sequences that 
can hybridise to the nucleotide sequence of the present invention, or the complement 
thereof, under high stringent conditions (e.g. 65°C and O.lxSSC). 

25 

REGULATORY SEQUENCES 

In some applications, the polynucleotide for use in the present invention is operably 
linked to a regulatory sequence which is capable of providing for the expression of 
30 the coding sequence, such as by the chosen host cell. By way of example, the 
present invention covers a vector comprising the polynucleotide of the present 
invention operably linked to such a regulatory sequence, i.e. the vector is an 
expression vector. 

35 The term "operably linked" refers to a juxtaposition wherein the components 
described are in a relationship permitting them to function in their intended manner. 
A regulatory sequence "operably linked" to a coding sequence is ligated in such a 
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way that expression of the coding sequence is achieved under condition compatible 
with the control sequences. 

The term "regulatory sequences" includes promoters and enhancers and other 
5 expression regulation signals. 

The term "promoter" is used in the normal sense of the art, e.g. an RNA polymerase 
binding site. 

10 Enhanced expression of the polynucleotide encoding the polypeptide of the present 
invention may also be achieved by the selection of heterologous regulatory regions, 
e.g. promoter, secretion leader and terminator regions, which serve to increase 
expression and, if desired, secretion levels of the protein of interest from the chosen 
expression host and/or to provide for the inducible control of the expression of the 

15 polypeptide of the present invention 

Preferably, the nucleotide sequence of the present invention may be operably linked to 
at least a promoter. 

20 Aside from the promoter native to the gene encoding the polypeptide of the present 
invention, other promoters may be used to direct expression of the polypeptide of the 
present invention. The promoter may be selected for its efficiency in directing the 
expression of the polypeptide of the present invention in the desired expression host. 

25 In another embodiment, a constitutive promoter may be selected to direct the 
expression of the desired polypeptide of the present invention. Such an expression 
construct may provide additional advantages since it circumvents the need to culture 
the expression hosts on a medium containing an inducing substrate. 

30 Examples of strong constitutive and/or inducible promoters which are preferred for 
use in fungal expression hosts are those which are obtainable from the fungal genes 
for xylanase (x/r?A), phytase, ATP-synthetase, subunit 9 (o//C), triose phosphate 
isomerase (tpi) % alcohol dehydrogenase (AdhA), a-amylase (amy), amyloglucosidase 
(AG - from the g/aA gene), acetamidase (amdS) and glyceraldehyde-3-phosphate 

35 dehydrogenase (gpd) promoters. 
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Examples of strong yeast promoters are those obtainable from the genes for alcohol, 
dehydrogenase, lactase, 3-phosphoglycerate kinase and triosephosphate isomerase. 

Examples of strong bacterial promoters are the a-amylase and SP02 promoters as 
• 5 well as promoters from extracellular protease genes. 

Hybrid promoters may also be used to improve inducible regulation of the expression 
construct. 

1 o The promoter can additionally "include features or "to increase expression in a ' 

suitable host. For example, the features can be conserved regions such as a Pribnow 
Box or a TATA box. The promoter may even contain other sequences to affect (such 
as to maintain, enhance, decrease) the levels of expression of the nucleotide sequence 
of the present invention. For example, suitable other sequences include the Sh1-intron 

15 or an ADH intron. Other sequences include inducible elements - such as temperature, 
chemical, light or stress inducible elements. Also, suitable elements to enhance 
transcription or translation may be present An example of the latter element is the TMV 
5' signal sequence (see Sleat Gene 217 [1987] 217-225; and Dawson Plant Mol. Biol. 
23 [1993] 97). 

20 

SECRETION 

Often, it is desirable for a polypeptide for use in the present invention to be secreted 
from the expression host into the culture medium from where the polypeptide of the 
25 present invention may be more easily recovered. According to the present invention, 
the secretion leader sequence may be selected on the basis of the desired 
expression host. Hybrid signal sequences may also be used with the context of the 
present invention. 

30 Typical examples of heterologous secretion leader sequences are those originating 
from the fungal amyloglucosidase (AG) gene (glaA - both 18 and 24 amino acid 
versions e.g. from Aspergillus), the a-factor gene (yeasts e.g. Saccharomyces and 
Kluyveromyces) or the a-amylase gene (Bacillus). 

35 
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The term "construct" - which is synonymous with terms such as "conjugate", "cassette" 
and "hybrid" - includes a nucleotide sequence for use according to the present invention 

5 directly or indirectly attached to a promoter. An example of an indirect attachment is the 
provision of a suitable spacer group such as an intron sequence, such as the Sh1-intron 
or the ADH intron, intermediate the promoter and the nucleotide sequence of the 
present invention. The same is true for the term "fused" in relation to the present 
invention which includes direct or indirect attachment In some cases, the terms do not 

I0 cover the natural combination of the nucleotide sequence . coding for the protein 
ordinarily associated with the wild type gene promoter and when they are both in their 
natural environment. 

The construct may even contain or express a marker which allows for the selection of 
1 5 the genetic construct in, for example, a bacterium, preferably of the genus Bacillus, 
such as Bacillus subtilis, or plants into which it has been transferred. Various markers 
exist which may be used, such as for example those encoding mannose-6-phosphate 
isomerase (especially for plants) or those markers that provide for antibiotic resistance - 
e.g. resistance to G418, hygromycin, bleomycin, kanamycin and gentamycin. 

20 

For some applications, preferably the construct of the present invention comprises at 
least the nucleotide sequence of the present invention operably linked to a promoter. 

VECTORS 

25 

The term "vector 1 ' includes expression vectors and transformation vectors and shuttle 
vectors. 

The term "expression vector" means a construct capable of in vivo or in vitro 
30 expression. 

The term "transformation vector" means a construct capable of being transferred from 
one entity to another entity - which may be of the species or may be of a different 
species. If the construct is capable of being transferred from one species to another - 
35 such as from an E. coli plasmid to a bacterium, such as of the genus Bacillus, then the 
transformation vector is sometimes called a "shuttle vector". It may even be a construct 
capable of being transferred from an £ coli plasmid to an Agrobacterium to a plant. 
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The vectors of the present invention may be transformed into a su/table host celt as 
described below to provide for expression of a polypeptide of the present invention. 
Thus, in a further aspect the invention provides a process for preparing polypeptides 
for use according to the present invention which comprises cultivating a host eel! 
transformed or transfected with an expression vector as described above under 
conditions to provide for expression by the vector of a coding sequence encoding the 
polypeptides, and recovering the expressed polypeptides. 

The vectors may be for example, plasmid, virus or phage vectors provided with an 
origin of replication, optionally a promoter for the expression of the said 
polynucleotide and optionally a regulator of the promoter. 

The vectors of the present invention may contain one or more selectable marker 
genes. The most suitable selection systems for industrial micro-organisms are those 
formed by the group of selection markers which do not require a mutation in the host 
organism. Examples of fungal selection markers are the genes for acetarnidase 
(amdS), ATP synthetase, subunit 9 (o//C), orotidine-5'-phosphate-decarboxyiase 
(pvrA), phleomycin and benomyl resistance (benA). Examples of non-fungal 
selection markers are the bacterial G418 resistance- gene (this may also be used in 
yeast, but not in filamentous fungi), the ampicillin resistance gene (£. coli) t the 
neomycin resistance gene (Bacillus) and the E. coli uidA gene, coding for 
p-glucuronidase (GUS). 

Vectors may be used in vitro, for example for the production of RNA or used to 
transfect or transform a host cell. 

Thus, polynucleotides for use according to the present invention can be incorporated 
into a recombinant vector (typically a replicable vector), for example a cloning or 
expression vector. The vector may be used to replicate the nucleic acid in a 
compatible host cell. Thus in a further embodiment, the invention provides a method 
of making polynucleotides of the present invention by introducing a polynucleotide of 
the present invention into a replicable vector, introducing the vector into a compatible 
host cell, and growing the host cell under conditions which bring about replication of 
the vector. The vector may be recovered from the host cell. Suitable host cells are 
described below in connection with expression vectors. 
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The present invention also relates to the use of genetically engineered host cells 
expressing an amino acid sequence (or variant, homologue, fragment or derivative 
thereof) according to the present invention in screening methods for the identification 
of inhibitors and antagonists of said amino acid sequence. Such genetically 
5 engineered host cells could be used to screen peptide libraries or organic molecules. 
Antagonists and inhibitors of said amino acid sequence, such as antibodies, peptides 
or small organic molecules will provide the basis for pharmaceutical compositions for 
the treatment of damaged tissue, such as wounds. Such inhibitors or antagonists 
can be administered alone or in combination with other therapeutics for the treatment 
* 10 of such diseases. 

The present invention also relates to expression vectors and host cells comprising a 
polynucleotide sequences encodjng said amino acid sequence, or variant, 
homologue, fragment or derivative thereof for to screen for agents that can inhibit or 
15 antagonise said amino acid sequence. 

EXPRESSION VECTORS 

The nucleotide sequence for use in the present invention can be incorporated into a 
20 recombinant repiicable vector. The vector may be used to replicate and express the 
nucleotide sequence in and/or from a compatible host cell. Expression may be 
controlled using control sequences which include promoters/enhancers and other 
expression regulation signals. Prokaryotic promoters and promoters functional in 
eukaryotic cells may be used. Tissue specific or stimuli specific promoters may be 
25 used. Chimeric promoters may also be used comprising sequence elements from 
two or more different promoters described above. 

The protein produced by a host recombinant cell by expression of the nucleotide 
sequence may be secreted or may be contained intracellular^ depending on the 
30 sequence and/or the vector used. The coding sequences can be designed with 
signal sequences which direct secretion of the substance coding sequences through 
a particular prokaryotic or eukaryotic cell membrane. 

FUSION PROTEINS 

35 

The amino acid sequence of the present invention may be produced as a fusion 
protein, for example to aid in extraction and purification. Examples of fusion protein 
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partners include glutathione-S-transferase (GST), 6xHis, GAL4 (DNA binding and/or 
transcriptional activation domains) and (p-galactosidase. it may also be convenient 
to include a proteolytic cleavage site between the fusion protein partner and the' 
protein sequence of interest to allow removal of fusion protein sequences. Preferably 
5 the fusion protein will not hinder the activity of the protein sequence. 

The fusion protein may comprise an antigen or an antigenic determinant fused to the 
substance of the present invention. In this embodiment, the fusion protein may be a 
non-naturally occurring fusion protein comprising a substance which may act as an 
10 adjuvant in the sense of providing a generalised stimulation of the immune system. 
The antigen or antigenic determinant may be attached to either the amino or carboxy 
terminus of the substance. 

In another embodiment of the invention, the amino acid sequence may be ligated to a 
15 heterologous sequence to encode a fusion protein. For example, for screening of 
peptide libraries for agents capable of affecting the substance activity, it may be 
useful to encode a chimeric substance expressing a heterologous epitope that is 
recognized by a commercially available antibody. 

20 GROWTH FACTOR 

An essential component of the composition of the present invention is the presence 
and/or use of one or more growth factor(s). The growth factor may be an 
endogeneous growth factor and/or an exogeneously applied growth factor, . which 
25 exogeneously applied growth factor may be the same as or similar to an 
endogeneous growth factor. 

In accordance with the present invention, the growth factor may be one or more 
growth factor(s) that is(are) capable of being efficacious in enhancing damaged 
30 tissue, such as wound, healing. 

As used herein, the term "growth factor" means a substance (typically a peptidic or 
proteinacious substance) which stimulates the growth and/or migration of cells that 
are involved in the damaged tissue, such as wound, healing process, including 
35 fibroblasts, keratinocytes and/or endothelial cells. Such a substance may be (or be 
homologous to or derived from) a protein or peptide produced by cells within the 
body, in which case it is an endogenous growth factor. In the alternative, it may be 
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have been discovered from libraries of peptidic or proteinacious substances foreign 
to the human body. 

By way of background information, growth factors are discussed in Molecular Biology 
5 of The Cell (2 nd ed. f 1989; Alberts, B. f Bray, D., Lewis, J., Raff, M., Roberts, K. & 
Watson, J.D., eds.), wherein it is stated: 

"The conditions that must be satisfied before a cell will grow and divide are considerably 
more complex for an animal cell than for yeast If vertebrate cells in a standard artificial 
10 culture medium are completely deprived of serum, they normally will not pass the restriction 

point, even though all the obvious nutrients are present; and they will halt their growth as well 
as their progress through the chromosome cycle. Painstaking analyses have revealed that the 
essential components of serum are highly specific proteins, mostly present in very low 

concentrations (in the order of to 1(H 1 M). Different types of cells require. different sets 
15 of these proteins. Some of these proteins in serum are directly and specifically involved in 

stimulating cell division and are called growth factors. One example is platelet-derived 
growth factor, or PDGF." 

Growth factors are also discussed in WO-A-99/5961 4. x 

20 

In cell biology experiments, many growth factors enhance the proliferation and/or 
motility of the major cell types involved in dermal wound healing, principally 
keratinocytes and dermal fibroblasts (Singer, A.J. & Clark? R.A.F. (1999) New Engl. 
J. Med, 341, 738-746). Pharmaceutical preparations of many growth factors have 

25 been examined for their efficacy in chronic dermal ulcers. For example, platelet 
derived growth factor (PDGF), fibroblast growth factor (FGF), transforming growth 
factor p3 (TGFP3), keratinocyte-derived growth factor-2 (KGF-2), epidermal growth 
factor (EGF) and granulocyte macrophage colony stimulating factor (GM-CSF) have 
all been taken to the clinic to evaluate their efficacy as wound healing agents for 

30 chronic dermal ulceration. Whilst these agents have given some encouraging results 
in animal models of wound healing, only recombinant PDGF (Regranex) has so far 
demonstrated sufficient efficacy in the clinic to justify its use in the therapy of chronic 
dermal ulceration. 

35 The reason for the failure of these growth factors to provide pronounced clinical 
efficacy has been open to much speculation. For example, it has been suggested 
that the complexity of the wound healing system, involving multiple interacting cell 
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types, and growth factors having actions at distinct temporal phases during the 
wound healing process, explains why growth factor therapy has not revolutionised 
wound healing therapy (Borel, J.P. & Maquart, F.X. (1998) Ann. Biol. Clin. (Paris) 56, 
1 1-19). In addition, the half life of growth factors in the wound environment is known 
5 to be short, limiting the t/me available for pharmacological effect. For example, the 
half life of TGF33 after injection into venous ulcers was reported to be approximately 
30 minutes. 

One hypothesis which explains the short half life of growth factors in chronic dermal 
10 ulcers, and their limited clinical efficacy, is that chronic dermal ulcers represent a 
protease rich environment and that these proteases degrade both growth factors 
and/or their receptors. 

Many proteases have been shown to be over-expressed and/or over-activated in 

15 chronic dermal ulcers compared to normal, acute healing wounds. For example, 
using a variety of biochemical and histological techniques (such as fluid phase 
protease assays, immunohistochemistry, gel and in situ zymography and ELISAs) 
matrix metalloproteinases (MMPs), including MMP-13 and MMP-3 (Saarialho-Kere 
U.K. (1998) Arch. Dermatol. Res. 290, S47-54), neutrophil elastase (Herrick, S., 

20 Ashcroft, G., Ireland, G., Horan, M., McCollum, C. & Ferguson, M. (1998) Lab. Invest. 
77, 281-8), uPA (Rogers, A.A., Burnett, S., Lindholm, C, Bjellerup, M., Christensen, 
O.B., Zederfeldt, B., Peschen, M. & Chen, W.Y. (1999) Vasa 28, 101-5) and plasmin 
(Palolahti, .M, Lauharanta, J, Stephens, RW, Kuusela, P, Vaheri. (1993) Exp. 
Dermatol.2, 29-37), have all been shown to be present in high quantities in either 

25 wound fluid from chronic dermal ulcers, or in sections of wound tissue from the same. 
In addition, it has been shown that when growth factors are added to wound fluid 
from chronic dermal ulcers, they are proteolytically degraded in vitro (Lauer, G., 
Flamme, L, Kreig, T., Sollberg, S. & Eming, S. (1998) J. Invest. Dermatol. 11.0, 528, 
abstract 338), and when wound fluid is added to cells in culture, they lose their 

30 responsiveness to growth factors. 

It is also to be noted that up until now no one had identified which protease(s) is/are 
responsible for this degradation. This was largely attributable to the fact that up until 
now accurate modelling of the effects of protease inhibitors on growth factors and 
35 their receptors had been impossible to perform. In this regard, many proteases - 
which are from divergent structural and mechanistic classes and which are over- 
expressed and over-active in chronic dermal ulceration - activate one another via a 
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network of interacting and circular pathways. Also, some proteases are essential for 
cell migration and collagen deposition, critical components of normal wound healing, 
which indicates that unless appropriate selectivity is achieved in protease inhibitors, 
wound healing would be expected to be impaired (Pilcher, B.K., Wang, M., Qin, X.J., 

5 Parks, W.C., Senior, R.M., Welgus, H.G. (1999) Ann. N.Y. Acad. Sci. 878, 12-24). In 
addition, the level of endogenous inhibitors of proteases (such as Tissue Inhibitors of 
Metalloproteinases [TIMPs] and plasminogen activator inhibitors [PAIs]) is also 
altered in chronic dermal ulcers, which adds to the complexity and unpredictability of 
the pathology (Itoh,' Y. & Nagase, H. (1995) J. Biol. Chem. 270, 16518-16521; 

10 Knauper, V., Lopez-Otin, C. ( Smith, B., Knight, G. & Murphy, G. (1996) J. Biol. Chem. 
271, 1544-1550). Hence, overall, the effects of specific inhibition of particular 
proteases on growth factor preservation and function in chronic dermal ulceration up 
until now were unknown. 

15 In accordance with the present invention, we believe that limiting specific proteolytic 
degradation affects the efficacy of a variety of growth factors (both endogenous and 
therapeutically applied) in chronic dermal ulcers. The composition of the present 
invention therefore concerns specific protease inhibitors, which are used in 
combination with one or more growth factors. The composition of the present 

20 , invention overcomes the problem(s) associated with the prior art therapies. . 

If the inhibitor agent is a protein, then it may be applied topically or orally or 
intraveneously as that protein (in any formulation). In addition, or in the alternative, 
the DNA encoding that protein may be applied to the damaged tissue, such as a 
25 wound, such as when incorporated into a suitable vector, such as by using a device, 
such as by way of example a gene gun (e.g. Lu, B., Scott, G. & Goldsmith, LA. 
(1996) Proc. Assoc. Am. Physicians 108, 168-172). 

The growth factor of the present invention may be applied topically as a protein (in 
30 any formulation). In addition, or in the alternative, the DNA encoding the growth 
factor may be applied to the damaged tissue, such as a wound, such as when 
incorporated into a suitable vector, such as by using a device, such as by way of 
example a gene gun (e.g. Lu, B. , Scott, G. & Goldsmith, LA (1996) Proc. Assoc. 
Am. Physicians 108, 168-172). 

35 

Examples of growth factors for use in the present invention include one or more of 
PDGF, FGF, CTGF (in particular CTGF-like), KGF (in particular KGF-2), TGF (in 

28 
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particular TGF-p), CSF (in particular GM-CSF), VEGF, EGF, Chrysalin. Details on 
these growth factors are presented below. 

VEGF 



A growth factor for use in the composition of the present invention may be VEGF. 

Background teachings on this growth factor have been presented by Victor A. 
McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference, the 
following information has been extracted from that source. 

Many polypeptide mitogens such as basic fibroblast growth factor and platelet-derived growth 
factors are active on a wide range of different cell types. In contrast, vascular endothelial 
growth factor is a mitogen primarily for vascular endothelial cells. 
It is, however, structurally related to platelet-derived growth factor. 

Tischer et al. (1991) demonstrated that VEGF, also called vascular permeability factor (VPF), 
is produced by cultured vascular smooth muscle cells. By analysis of transcripts from these 
cells by PCR and cDNA cloning, they demonstrated 3 different forms of the VEGF coding 
region. These cDNAs had predicted products of 189, 165, and 121 amino acids. They found 
that the VEGF gene is split among 8 exons and that the various VEGF coding region forms 
arise through alternative splicing: the 165-amino acid form is missing the residues encoded by 
exon 6, whereas the 121-amino acid form is missing the residues encoded by exons 6 and 7. 
VEGF, a homodimeric glycoprotein of relative molecular mass 45,000, is the only mitogen 
that specifically acts on endothelial ceils. It may be a major regulator of tumor angiogenesis 
in vivo. 

Millauer et al. (1994) observed "in mouse that its expression was upregulated by hypoxia and 

its cell-surface receptor, Flkl is exclusively expressed in endothelial cells. 

Folkman (1995) noted the importance of VEGF and its receptor system in tumor growth and 

suggested that intervention in this system may provide promising approaches to cancer 

therapy. 

VEGF and placental growth factor constitute a family of regulatory peptides capable of 
controlling blood vessel formation and permeability by interacting with 2 endothelial tyrosine 
kinase receptors, FLT1 and KDR/FLK1. See also VEGFB. A third member of this family 
may be the iigand of the related FLT4 receptor involved 
in lymphatic vessel development. 

Soker et al. (1998) described the purification and the expression cloning from tumor cells of a 
VEGF receptor that binds VEGF 165 but not VEGF 121. This isoform-specific VEGF receptor 
(VEGF165R) is identical to human neuropilin-1 a receptor for the collapsin/semaphorin 
family that mediates neuronal cell guidance. When coexpressed in cells with KDR, 
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neuropilin-I enhances the binding of VEGF165 to KDR and VEGFI65-mediated chemotaxis. 
Conversely, inhibition of VEGF165 binding to neuropilin-I inhibits its binding to KDR and 
its mitogenic activity for endothelial cells. Soker et al. (1998) proposed that neuropilin-I is a 
VEGF receptor that modulates VEGF binding to KDR and subsequent bioactivity and 
5 therefore may regulare VEGF-induced angiogenesis. 

Mattei et al. (1996) used radioactive in situ hybridization to map VEGF to 6p21-pl2. Wei et 
at. (1996) reported the localization of the VEGF gene to chromosome 6pl2 by fluorescence in 
situ hybridization. 

To explore the possibility that VEGF and angiopoietins collaborate during tumor 
10 angiogenesis, Holash et al. (1999) analyzed several different murine and human tumor 

models. Holash et al. (1999) noted that angiopoietin-1 was arrtiapoptotic for. cultured 
endothelial cells and expression of its antagonist angiopoietin-2 was induced in the 
endothelium of co-opted tumor vessels before their regression. In contrast, marked induction 
of VEGF expression occurred much later in tumor progression, in the hypoxic periphery of 
15 tumor cells surrounding the few remaining internal vessels, as well as adjacent to the robust 

plexus of vessels at the tumor margin. Expression of Ang2 in the few surviving internal 
vessels and in the angiogenic vessels at the tumor margin suggested that the destabilizing 
action of angiopoietin-2 facilitates the angiogenic action of VEGF at the tumor rim. Holash et 
al. (1999) implanted rat RBA mammary adenocarcinoma cells Into rat brains. Tumor cells 

20 rapidly associated with and migrated along cerebral blood vessels. There was minimal 

upregulation of VEGF. Holash et al. (1999) suggested that a subset of tumors rapidly co-opts 
existing host vessels to form an initially well vascularized tumor mass. Perhaps as part of a 
host defense mechanism there is widespread regression of these initially co-opted vessels, 
leading to a secondarily avascular tumor and a massive tumor cell loss. However, the 

25 remaining tumor is ultimately rescued by robust angiogenesis at the tumor margin. 

Carmellet et al. (1996) and Ferrara et al. (1996) observed the effects of targeted disruption of 
the Vegf gene in mice. They found that formation -of blood vessels was abnormal but not 
abolished in heterozygous VEGF-deficient embryos and even more impaired in homozygous 
VEGF-deficient embryos, resulting in death at mid-gestation. Similar phenotypes were 

30 observed in F(l) heterozygous embryos generated by germJine transmission. They interpreted 

their results as indicating a tight dose-dependent regulation of embryonic vessel development 
by VEGF. Mice homozygous for mutations that inactivate either of the 2 VEGF receptors 
also die in utero. However, 1 or more ligands other than VEGF might activate such receptors. 
Ferrara et al. likewise reported the unexpected finding that loss of a single VEGF allele is 

35 lethal 

in a mouse embryo between days 1 1 and 12. Angiogenesis and blood-island formation were' 
impaired, resulting in several developmental anomalies. Furthermore, VEGF-null embryonic 
stem cells exhibited a dramatically reduced ability to form tumors in nude mice. 
Springer et al. (1998) investigated the effects of long-term stable production of the VEGF 
40 protein by myoblast-mediated gene transfer. Myoblasts were transduced with a retrovirus 
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carrying a murine VEGFI64 cDNA and injected into mouse leg muscles. Continuous VEGF 
delivery resulted in hemangiomas containing localized networks of vascular channels. 
Springer et aL (1998) demonstrated that myo blast-mediated VEGF gene delivery can lead to 
complex tissues of multiple cell types in normal adults. Exogenous VEGF gene expression at 
high levels or of long duration. can also have deleterious effects. A physiologic response to 
VEGF was observed in nonischemic muscle; the response in the adult did not appear to occur 
via angiogenesis and may have involved a mechanism related to vasculogenesis, or de 
novo vessel development. Springer et aL (1998) proposed that VEGF may have different 
effects at different concentrations: angiogenesis or vasculogenesis. 

Fukumura et at. (1998) established a line of transgenic mice expressing the green fluorescent 
protein (GFP) under the control of the promoter for VEGF. Mice bearing the transgene 
showed green cellular fluorescence around the healing margins and throughout the granulation 
tissue of superficial ulcerative wounds.. Implantation of solid tumors in the transgenic mice 
led to an accumulation of green fluorescence resulting from tumor induction of host VEGF 
promoter activity. With time, the fluorescent cells invaded the tumor and could be seen 
throughout the tumor mass. Spontaneous mammary tumors induced by oncogene expression 
in the VEGF-GFP mouse showed strong stromal, but not tumor, expression of GFP. In both 
wound and tumor models, the predominant GFP-positive cells were fibroblasts. 
To determine the role of VEGF in endochondral bone formation, Gerber et aL (1999) 
inactivated VEGF through the systemic administration of a soluble receptor chimeric protein 
in 24-day-old mice. Blood vessel invasion was almost completely suppressed, concomitant 
with impaired trabecular bone formation and expansion of the hypertrophic chondrocyte zone. 
Recruitment and/or differentiation of chondroclasts, which express gelatinase B/matrix 
metalioproteinase-9, and resorption of terminal chondrocytes decreased. Although 
proliferation, differentiation, and maturation of chondrocytes were apparently norma], 
resorption was inhibited. Cessation of the anti-VEGF treatment was followed by capillary 
invasion, restoration of bone growth, resorption of the hypertrophic cartilage, and 
normalization of the growth plate architecture. These findings indicated to Gerber et aL 
(1999) that VEGF-mediated capillary invasion is an essential signal that regulates growth 
plate morphogenesis and triggers cartilage remodeling. Gerber et aL (1999) concluded that 
VEGF is an essential coordinator of chondrocyte death, chondroclast function, extracellular 
matrix remodeling, angiogenesis, and bone formation in the growth plate. 

An appropriate amino acid sequence and an appropriate nucleotide sequence are 
presented in a later section herein. 

EGF 

A growth factor for use in the composition of the present invention may be EGF. 
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Background teachings on this growth factor have been presented by Victor A. 
McKusick et al on http://www.ncbi.nlm. nih.gov/Omim. For ease of reference, the 
following information has been extracted from that source. 

What is now known as epidermal growth factor was first described by Cohen (1962). 
Epidermal growth factor has a profound effect on the differentiation of specific cells in vivo 
and is a potent myogenic factor for a variety of cultured cells of both ectodermal and 
mesodermal origin (Carpenter and Cohen, 1 979). 

Gray et al. (1983) presented the sequence of a mouse EGF cDNA clone, which suggested that 
EGF is synthesized as a large protein precursor of 1,168 amino acids. 

Mature EGF is a single-chain polypeptide consisting of 53 amino zicids and having a 
molecular mass of about 6,000. Urdea et al. ( i 983) synthesized the gene for human EGF. 
Smith et al. (1982) synthesized and cloned the gene for human P-urogastrone. 
Urogastrone is a polypeptide hormone found predominantly in the duodenum and in the 
salivary glands. It is a potent inhibitor of gastric acid secretion and also promotes 
epithelial cell proliferation. P-urogastrone contains a single polypeptide chain of 53 amino 
acids, while gamma-urogastrone has the same sequence of amino acids 1-52 but lacks the 
carboxyterminal arginine of the P Form. Sequence comparison indicates that urogastrone is 
identical to EGF. 

EGF is produced in abundance by the mouse submandibular gland. Tsutsumi et al. (1986) 
found that sialoadenectomy decreased circulating EGF to levels below detection but did not 
affect testosterone or FSH levels. At the same time a decrease in spermatids in the testis and 
mature sperm in the epididymis decreased. The changes were corrected by administration of 
EGF. A role of EGF in some cases of human male infertility, particularly those with 
unexplained oligospermia, was proposed. 

During the immediate-early response of mammalian cells to mitogens, histone H3 is rapidly 
and transiently phosphorylated by one or more kinases. Sassone-Corsi et aL (1999) 
demonstrated that EGF-stimuIated phosphorylation of H3 requires RSK2, a member of the 
pp90(RSK) family of kinases implicated in growth control. 

By the study of human-rodent somatic cell hybrids with a genomic DNA probe, Brissenden et 
aL (1984) mapped the EGF locus to 4q21-4qter, possibly near TCGF, the locus coding for T- 
cell growth factor. 

Both nerve growth factor and epidermal growth factor are on mouse chromosome 3 but they 
are on different chromosomes in man: lp and 4, respectively (Zabel et al., 1985). Zabel et al. 
(1985) pointed out that mouse chromosome 3 has one segment with rather extensive 
homology to distal lp of man and a second with homology to proximal lp of man. By in situ 
hybridization, Morton et al. (1986) assigned EGF to 4q25-q27. The receptor for EGF is on 
chromosome 7. 



32 



WO 01/49309 PCT/IBOO/01935 

An appropriate amino acid sequence and an appropriate nucleotide sequence are 
presented in a later section herein. 

PDGF 

5 

A growth factor for use in the composition of the present invention may be PDGF. 

Teachings on PDGF may be found in WO-A-097 13857, WO-A-09 108761, WO-A- 
0931671 , US-A-05034375 and WO-A-09201716. 

10 

An appropriate amino acid sequence and an appropriate nucleotide sequence for 
PDGF A-chain are presented in a later section herein. 

An appropriate amino acid sequence and an appropriate nucleotide sequence for 
15 . PDGF B-chain are presented in a later section herein. 

FGF 

A growth factor for use in the composition of the present invention may be FGF, 

20 

Background teachings on this growth factor are presented by Galzie, 2 M Kinsella, 
A.R. & Smith, J.A. (1997) Fibroblast growth factors and their receptors, Biochem. Cell 
Biol. 75, 669-685. Another review is by Werner, S. (199.8) Cytokine & Growth Factor 
Reviews 9, 153-165. . 

25 

An appropriate amino acid sequence and an appropriate nucleotide sequence are 
presented in a later section herein. . 

CTGF 

30 

A growth factor for use in the composition of the present invention may be CTGF. 

Background teachings on this growth factor have been presented by Victor A. 
McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference, the 
35 following information has been extracted from that source. 

"Bradham et at. (1991) described a new mitogen produced by human umbilical vein 
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endothelial cells, which they termed connective tissue growth factor. The protein, related to 
platelet-derived growth factor, was predicted from its cDNA to be a 349-amino acid, 38-kD 
cysteine-rich secreted protein. Martinerie et aL (1992) identified a locus sharing homology 
with the nov protooncogene oyerexpressed in avian nephroblastoma and corresponding to the 
5 CTGF gene. They assigned the CTGF gene to 6q23.l by a combination of study of 

mouse/human somatic cell hybrids and fluorescence in situ hybridization. They showed that 
CTGF is situated proximal to MYB. 

By analysis of Northern blots, Kim et aL (1997) found that CTGF is expressed as a 2.4-kb 
mRNA in a broad spectrum of human tissues. Sequence comparison revealed that CTGF 

10 belongs to a group known as the immediate-early genes, which are expressed after induction 

by growth- factors or certain oncogenes. The immediate-early genes have significant sequence 
homology to the insulin-like growth factor-binding proteins (IGFBPs) and contain the 
conserved N-terminal IGFBP motif (see IGFBPJ). CTGF shares 28 to 38% amino acid 
identity with IGFBPs 1-6. Kim el aL (1997) "demonstrated that CTGF specifically bound 

15 insulin-like growth factors (IGFs), although with relatively low affinity. They proposed that 

the immediate-early genes, together with IGFBP7, constitute a subfamily of IGFBP genes 
whose products bind IGFs with low affinity." 

An appropriate amino acid sequence and an appropriate nucleotide sequence are 
20 presented in a later section herein. 

CTGF-LfKE 

✓ .. 

A growth factor for use in the composition of the present invention may be CTGF-like. 
25 This growth factor is sometimes referred to as CT58 and WISP-2. It has the 
following accession numbers: AF074604, AF083500, AF1 00780, 076076. 

Background teachings on this growth factor have been presented by Victor A. 
McKusick et a/ on http://www.ncbi.nim.nih.gov/Omim. For ease of reference, the 
30 following information has been extracted from that source. 

Pennica et aL (Pennica, D.; Swanson, T. A.; Welsh, J. W.; Roy, M. A.; Lawrence, D. A.; Lee, 
J.; Brush, J.; Taneyhill, L. A.; Deuel, B.; Lew, M.; Watanabe, C.; Cohen, R. L.; Melhem, M. 
F.; Finley, G. G.; Quirke, P.; Goddard, A. D.; Hillan, K. J.; Gurney, A. L.; Botstein, D.; 
35 Levine, A. J. : WISP genes are members of the connective tissue growth factor family that are 

up-regulated in Wnt-1 -transformed cells and aberrantly expressed in human colon tumors. 
Proc. Nat. Acad. Sci. 95: 14717-14722, 1998) cloned and characterized 3 genes downstream 
in the Wnt signaling pathway that are relevant to malignant transformation: WISP1, W1SP2, 
and WISP3. The WISP2 cDNA encodes a 250-amino acid protein that is 73% identical to the 
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mouse protein. The authors found that WISP2 RNA expression was reduced in 79% of 
human colon tumors, in contrast to WISP1 and WISP3, which were overexpressed in colon 
tumors. By use of radiation hybrid mapping panels, Pennica et al. (1998) mapped the WISP2 
geneto20qI2-qI3. 

5 

An appropriate amino acid sequence and an appropriate nucleotide sequence are 
presented in a later section herein. 

KGF 

10 

A growth factor for use in the composition of the present invention may be KGF t in 
particular KGF-2. 

Background teachings on this growth factor have been presented by Victor A. 
15 McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference, the 
following information has been extracted from that source. 

"Rubin et al. (1989) identified a growth factor specific for epithelial celJs in conditioned 
medium of a human embryonic lung fibroblast cell line. Because of its predominant activity in 

20 keratinocytes, it was referred to as keratinocyte growth factor. KGF was found to consist of a 

single polypeptide chain of about 28 kD. It was a potent mitogen for epithelial cells but lacked 
mitogenic activity on either fibroblasts or endothelial cells. Microsequencing showed an 
amino-terminal sequence containing no significant homology to any known protein. The 
release of this growth factor by human embryonic Fibroblasts raised the possibility that KGF 

25 may play a role in mesenchymal stimulation of normal epithelial cell proliferation. In an 

addendum, Rubin et al (1989) noted that by use of all the nucleotide probes based on the N- 
terminal sequence reported in their paper, they had isolated clones encoding KGF and had 
found significant structural homology between KGF and the other 5 known members of the 
fibroblast growth factor (FGF) family. 

30 Werner et al (1994) assessed the function of KGF in normal and wounded skin by expression 

of a dominant-negative KGF receptor (176943) in basal keratinocytes. The skin of transgenic 
mice was characterized by epidermal atrophy, abnormalities in the hair follicles, and dermal 
hyperthickening. Upon skin injury, inhibition of KGF receptor signaling reduced the 
proliferation rate of epidermal keratinocytes at the wound edge, resulting in substantially 

35 delayed reepithelialization of the wound. 

Matte i et al. (1995) used isotopic in situ hybridization to map Fgf7 to region F-G of mouse 
chromosome 2. By analysis of DNA from human-rodent somatic ceil hybrids with an exon 1 
probe, Kelley et al. (1992) found that FGF7 is located on human chromosome 15. Mouse 
chromosome 2 presents a conserved region of synteny with 15ql3-q22. Thus, the human 
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mutation may reside at this site. Using the murine Fgf7 probe for in situ hybridization to 
human metaphase chromosomes, Mattel et al (1995) found signals on chromosome 15. 
Kelley et al (1992) found a portion of the KGF gene (comprised of exons 2 and 3, the intron 
between them, and a 3-prime noncoding segment) that was amplified to approximately 16 
copies in the human genome and distributed to multiple chromosomes. 
Using a cosmid probe encoding KGF exon 1 for fluorescence in situ hybridization, Zimonjic 
et al (1997) assigned the KGF7 gene to !5ql5-q2U. in addition, copies of KGF-like 
sequences hybridizing only with a cosmid probe encoding exons 2 and 3 were localized to 
dispersed sites on chromosome 2q2! t 9p!l, 9qI2-qI3, !8pl! t 18qll, 2Iqll, and 21q21.1. 
The distribution of KGF-like sequences suggested a role for alphoid DNA in their 
amplification and dispersion. In chimpanzee, KGF-like sequences were observed at 5 
chromosomal sites, which were each homologous to sites in human, while in gorilla a subset 
of 4 of these homologous sites was identified. In orangutan 2 sites were identified, while 
gibbon exhibited only a single site. The chromosomal localization of KGF sequences in 
human and great ape genomes indicated that amplification and dispersion occurred in multiple 
• discrete steps, with initial KGF gene duplication and dispersion occurring in multiple discrete 
steps, with initial KGF gene duplication and dispersion taking place in gibbon and involving 
loci corresponding to human chromosomes 15 and 21. The findings of Zimonjic et al (1997) 
supported the concept of a closer evolutionary relationship of human with chimpanzee and 
with primates and a possible selective pressure for KGF dispersion during the evolution of 
higher primates." 

An appropriate amino acid sequence and an appropriate nucleotide sequence are 
presented in a later section herein. 

TGF 

A growth factor for use in the composition of the present invention may be TGF, in 
particular TGF-p. 

Background teachings on this growth factor have been presented by Victor A. 
McKusick et al on http://www.ncbi.nIm.nih.gov/Omim. For ease of reference, the 
following information has been extracted from that source. 

"TGFP is a multifunctional peptide that controls proliferation, differentiation, and other 
functions in many cell types. It was first identified by its ability to cause phenotypic 
transformation of rat fibroblasts. TGFp is chemically distinct from TGFa. It has essentially no 
sequence homology with TGFa or with epidermal growth factor, of which TGFa is an analog. 
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Members of the same gene family as TGF/3 include inhibit which Inhibits pituitary secretion 
of follicle stimulating hormone, and Mullerian inhibitory substance, which is produced by the 
testis and -is responsible for regression of the Mullerian ducts (aniagen of the female 
reproductive system) in the male embryo. Many cells synthesize TGFP and almost all of them 
have specific receptors for this peptide, a and 0 TGFs are classes of transforming growth 
factors. TGFp acts synergistically with TGFa in inducing transformation. It also acts as a 
negative autocrine growth factor. By somatic cell hybridization and in situ hybridization, Fujii' 
et aL (1985, 1986) assigned TGFP to 19ql3.l-ql3.3 in man and to chromosome 7 in the 
mouse. Dickinson et at. (1990) mapped the Tgfp-I gene to mouse chromosome 7. Marquardt 
et aL (1987) determined the complete amino acid sequence. Dickinson et ai. (1990) pointed 
out that high levels of TGFP I mRNA and/or protein have been localized in developing 
cartilage, endochondral and membrane bone, and skin, suggesting a role in the growth and 
differentiation of these tissues, 

Heidin et aL (1997) discussed new developments in the understanding of the mechanisms 
used by members of the TGF-p family to elicit their effects on target cells. 
SMAD proteins mediate TGFp signaling to regulate cell growth and differentiation. 
Stroschein et aL (1999) proposed a model of regulation of TGF0 signaling by SnoN in which 
SnoN maintains the repressed state of TGFP target genes in the absence of ligand and 
participates in the negative feedback regulation of TGFP signaling. To initiate a negative 
feedback mechanism that permits a precise and timely regulation of TGFP signaling, TGFP 
also induces an increased expression of SnoN at a later stage, which in turn 'binds to SMAD 
heteromeric complexes and shuts off TGFP signaling. 

Using quantitative PCR in 15 cases of Duchenne muscular dystrophy (DMD) and. 13 cases of 
Becker muscular dystrophy (BMD, as well as 1 1 spinal muscular atrophy patients (SMA) and 
16 controls, Bernasconi et aL (1995) found that TGFPl expression as measured by mRNA 
was greater in DMD and BMD patients than in controls. Fibrosis was significantly more 
prominent in DMD than in BMD, SMA, or controls. The proportion of connective tissue 
biopsies increased progressively with age in DMD patients, while TGFPl levels peaked at 2 
and 6 years of age. Bernasconi et aL (1995) concluded that expression of TGFPl in the early 
stages of DMD may be critical in initiating muscle fibrosis, and suggested that antifibrosis 
treatment might slow progression of the disease, increasing the utility of gene therapy. 
Although transforming growth factor-p plays a central role in tissue repair, this cytokine is, as 
pointed out by Border and Noble (1995), a double-edged sword with both therapeutic and 
pathologic potential. TGF-P has been implicated also in the pathogenesis of adult respiratory 
distress syndrome (Shenkar et aL, 1994), and the kidney seems to be particularly sensitive to 
TGF-P-induced fibrogenesis. TGF-P has been implicated as a cause of fibrosis in most forms 
of experimental and human kidney disease (Border and Noble, 1994). 
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TGF-P piays an important role in wound healing. A number of pathologic conditions, such as 
idiopathic pulmonary fibrosis, scleroderma, and keloids, which share the characteristic of 
fibrosis, are associated with increased TGF-P- 1 expression. To evaluate the role of TGF-P- 1 
in the pathogenesis of fibrosis, Clouthier et al. (1997) used a transgenic approach. They 
targeted the expression of a constitutively active TGF-P- 1 molecule to (iver, kidney, and white 
and brown adipose tissue using the regulatory sequences of the rat phosphoenolpyruvate 
carboxykinase gene. In multiple lines, targeted expression of the transgene caused severe 
fibrotic disease. Fibrosis of the liver occurred with varying degrees in severity depending 
upon the level of expression of the TGFpi gene. Overexpression of the transgene in kidney 
also resulted in fibrosis and glomerular disease, eventually leading to complete loss of renal 
function. Severe obstructive uropathy (hydronephrosis) was also observed in a number of 
animals. Expression in adipose tissue resulted in a dramatic reduction in total body white 
adipose tissue and a marked, though less severe, reduction in brown adipose tissue, producing 
a lipodystrophy-iike syndrome. Introduction of the transgene into the ob/ob background 
suppressed the obesity characteristic of this mutation; however, transgenic mutant mice 
developed severe hepato- and splenomegaly. Clouthier et al. (1997) noted that the family of 
rare conditions known collectively as the lipodystrophies are accompanied in almost all forms 
by other abnormalities, including fatty liver and cardiomegaly. Metabolic and endocrine 
abnormalities include either mild or severe insulin resistance, hypertriglyceridemia, and a 
hypermetabolic state. 

In a study of 170 pairs of female twins (average age 57.7 years), Grainger et al. (1999) 
showed that the concentration of active plus acid-activatable latent TGFpi is predominantly 
under genetic control (heritability estimate 0.54). SSCP mapping of the TGFpi gene promoter 
identified 2 single-base substitution polymorphisms. The 2 polymorphisms (G to A at position 
-800 bp and C to T at position -509 bp) are in linkage disequilibrium. The -509C-T 
polymorphism was significantly associated with plasma concentration of active plus acid- 
activatable latent TGFpi, which explained 8.2% of the additive genetic variance in the 
concentration. Grainger et al. (1999) suggested, therefore, that predisposition to 
atherosclerosis, bone diseases, or various forms of cancer may be correlated with the presence 
of particular alleles at the TGFPl locus. 

Crawford et al. (1998) showed that thrombospondin- 1 is responsible for a significant 
proportion of the activation of TGFpi in vivo. Histologic abnormalities in young TGFpi null 
and thrombospondin- 1 null mice were strikingly similar in 9 organ systems. Lung and 
pancreas pathologies similar to those observed in TGFPl null animals could be induced in 
wildtype pups by systemic treatment with a peptide that blocked the activation of TGFpi by 
thrombospondin- 1. Although these organs produced little active TGFpi in thrombospondin- 1 
null mice, when pups were treated with a peptide derived from thrombospondin- 1 that could 
activate TGFpi, active cytokine was detected in situ, and the lung and pancreatic 
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abnormalities reverted toward wildtype. 

Dubois et al. (1995) demonstrated in vitro that pro-TGF0i was cleaved by furin to produce a 
biologically active TGF0I protein. Expression ofpro-TGF0l in njrin-deficient cells produced 
no TGF01, while coexpression of pro-TGFpi and furin led to processing of the precursor. 
Blanchette et aL (1997) showed that furin mRNA levels were increased in rat synovial cells 
by the addition of TGF(3l. This effect was eliminated by pretreatment with actinomycin-D, 
suggesting to them that regulation was at the gene transcription level. Treatment of rat 
synoviocytes and kidney fibroblasts with TGF(3l or TGF02 resulted in increased pro-TGFpi 
processing, as evidenced by the appearance of a 40-kD immunoreactive band corresponding to 
the TGFPl ammo-terminal pro-region. Treatment of these cells with TGFP2 resulted in a 
significant increase in extracellular mature TGFPl. Blanchette at al. (1997) concluded that 
TGFpi upregulates gene expression of its own converting enzyme." 

An appropriate amino acid sequence and an appropriate nucleotide sequence, are 
presented in a later section herein, 

CSF 

A growth factor for use in the composition of the present invention may beQSF, in 
particular GM-CSF. 

Background teachings on this growth factor have been presented by Victor A. 
McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference, the 
following information has been extracted from that source. 

"Colony-stimulating factors (CSFs) are proteins necessary for the survival, proliferation, and 
differentiation of hematopoietic progenitor cells. They are named by the cells they stimulate. 
Macrophage CSF is known as CSF. Granulocyte-macrophage CSF (CSF2; also symbolized 
GMCSF) stimulates both cell types. Multi-CSF is known as interleukin-3 (IL3). The CSF in 
human urine, active in stimulating granulocyte-macrophage colony formation by murine cells, 
was the first CSF to be purified to homogeneity. It is a glycoprotein of MW 45,000 and is a 
homodimer. Wong et al. (1985) isolated cDNA clones for human GMCSF. Huebner et aL 
(1985) assigned the GMCSF locus to 5q2l-q32 by somatic cell hybrid analysis and in situ 
hybridization. This is the same region as that involved in interstitial deletions in the 5q- 
syndrome and acute myelogenous leukemia. They found a partially deleted GMCSF allele and 
a 5q- marker chromosome in a human promyelocyte leukemia cell line. The truncated 
GMCSF gene appeared to lie at the rejoining point for the interstitial deletion. By in situ 
hybridization, Le Beau et aL (1986) assigned FMS to 5q33 and GMCSF to 5q23-q31. Both 
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genes were deleted in the 5q- chromosome from bone marrow ceils of 2 patients with 
refractory anemia and del(5)(q!5q33.3). From study of other cases they concluded that FMS is 
located in band 5q33.2 or 5q33o rather than 5q34-q35 as reported earlier. Pettenati et al. 
(1987) concluded that the order of loci from the centromere toward Sqter is CSF2, CSFl, and 
FMS (164770). By long-range mapping, Yang et al. (1988) demonstrated that the GMCSF 
and IL3 genes are separated by about 9 kilobases of DNA. They are tandemly arranged head 
to tail with IL3 on the 5-prime side of GMCSF. Froiova et al. (1991) identified 2 RJ^LPs in a 
70-kb segment of genomic DNA that includes these 2 genes as well as flanking sequences. 
Using these markers in studies of the panel from the Centre d'Etude du Polymorph isrne 
Humain (CEPHX they studied linkage with a number of other expressed genes on 
chromosome 5. Thangavelu et al. (1992) presented a physical and genetic linkage map that 
encompassed 14 expressed genes and several markers located in the distal half of the long arm 
of chromosome 5. By fluorescence in situ hybridization, Le Beau et al. (1993) mapped the 
CSF2geneto5q3l.l. 

Group B streptococcus (GBS) is the most common bacterial infection causing pneumonia and 
sepsis in newborn infants. Host responses to GBS include activation of both alveolar 
macrophages and polymorphonuclear leukocytes. Phagocytosis and killing of GBS in the 
lungs is enhanced by surfactant protein A, which increases phagocytosis and reactive oxygen 
species-mediated killing. Because macrophage function is strongly influenced by GMCFS, 
LeVine et al. (1999) tested whether GBS clearance from the lungs was influenced by GMCFS 
in vivo. Mice homozygous for a knockout of the Cfs2 gene cleared group B streptococcus 
from the lungs more slowly than wildtype mice. Expression of GMCSF in the respiratory 
epithelium of homozygous deficient mice improved bacterial clearance to levels greater than 
that in wildtype mice. Acute aerosol ization of GMCSF to wildtype mice significantly 
enhanced clearance of GBS at 24 hours. In the homozygous knockout mice, GBS infection 
was associated with increased neutrophilic infiltration in lungs, while macrophage infiltrates 
predominated in wildtype mice, suggesting an abnormality in macrophage clearance of 
bacteria in the absence of GMCSF. While phagocytosis of GBS was unaltered, production of 
superoxide radicals and hydrogen peroxide was markedly deficient in macrophages from 
homozygous knockout mice." 

An appropriate amino acid sequence and an appropriate nucleotide sequence are 
presented in a later section herein. 

CHRYSALIN 

A growth factor for use in the composition of the present invention may be Chrysalin. 
Chrysalin is being developed by Chrysalis Biotechnology Inc. Chrysalin is a small 
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(12 residue) peptide derived from the sequence of thrombin. Chrysalin is described 
in EP-A-0328552. 

TISSUE DAMAGE UPREGULATED PROTEINS 

5 

In accordance with the present invention, use is made of selective inhibitors of 
adverse proteins (in particular adverse proteases that have a deleterious effect on 
wound healing) that are upregulated in a damaged tissue, such as a wound, 
environment 

io 

The damaged tissue environment for treatment may be a chronic wound, such as a 
chronic dermal ulcer. 

In addition, or in the alternative, the damaged tissue environment for treatment may 
15 be one or more those associated with age-related macular degeneration, corneal 
ulceration, corneal melting, irritable bowel syndrome/disorder/disease, gastric 
ulceration, renal failure, peripheral neuropathies (e.g. diabetic retinopathy), 
neurodegenerative diseases, bone diseases or injury, cartilage diseases or injury, 
muscle diseases or injury, tendon diseases or injury, ischaemic damage, peridontal 
20 disease, psoriasis, bullous pemphigoid, epidermolysis bullosa, spinal cord disease or 
injury.. 

Preferably said damaged tissue is a wound, more preferably a chronic wound, such 
as a chronic dermal ulcer. 

25 

In particular, use is made of selective inhibitors of proteases that are upregu/ated in a 
damaged tissue, such as a wound, environment, in particular a chronic wound 
environment, such as chronic dermal ulcers. In this respect, the composition of the 
present invention comprises an agent that targets one or more of said proteins in 
30 order to act as an inhibitor against said protein. 

In another embodiment, one or more of said proteins are used in an assay to screen 
for agents that are capable of inhibiting said proteins. The identified agents are then 
used to prepare a composition according to the present invention. 

35 

Examples of protease proteins that are upregulated in a damaged tissue, such as a 
wound, environment, in particular a chronic wound environment, such as chronic 
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dermal ulcers, are plasminogen activators and certain matrix metalloproteinases. A 
particular example of a suitable plasminogen activator is urokinase-type plasminogen 
activator. Particular examples of matrix metalloproteinases are matrix 
metalloproteinase 1 , matrix metalloproteinase 2, matrix metalloproteinase 3, matrix 
5 metalloproteinase 7, matrix metalloproteinase 8, matrix metalloproteinase 9, matrix 
metalloproteinase 10, matrix metalloproteinase 11, matrix metalloproteinase 12, 
matrix metalloproteinase 13, matrix metalloproteinase 14, matrix metalloproteinase 
15, matrix metalloproteinase 16, matrix metalloproteinase 17, matrix 
metalloproteinase 19, matrix metalloproteinase 20, matrix metalloproteinase 21, 
10 matrix metalloproteinase 24, and matrix metalloproteinase FMF. Details on some of 
these proteins are presented below. 

UROKINASE 

15 In accordance with the present invention, a target for the inhibitor agent of the 
present invention - or a putative inhibitor agent in an assay of the present invention - 
may be urokinase-type plasminogen activator (uPA). 

Urokinase (urinary-type plasminogen activator or uPA; International Union of 
20 Biochemistry classification number EC.3.4.21.31) is a serine protease produced by a 
large variety of cell types (smooth muscle cells, fibroblasts, endothelial cells, 
macrophages and tumour cells). It has been implicated as playing a key role in 
cellular invasion and tissue remodelling. A principal substrate for uPA is 
plasminogen which is converted by cell surface-bound uPA to yield the serine 
.25 protease plasmin. Locally produced high plasmin concentrations mediate cell 
invasion by breaking down the extracellular matrix. Important processes involving 
cellular invasion and tissue remodelling include wound repair, bone remodelling, 
angiogenesis, tumour. invasiveness and spread of metastases. 

30 In particular, uPA is one of the proteases which is over-expressed in chronic dermal 
ulcers. uPA is a serine protease produced by a large variety of cell types (smooth 
muscle cells, fibroblasts, endothelial cells, macrophages and tumour cells). It has 
been implicated as playing a key role in cellular invasion and tissue remodelling. A 
principal substrate for uPA is plasminogen which is converted by cell surface-bound 

35 uPA to yield the serine protease plasmin. 
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Beneficial effects of urokinase inhibitors have been reported using anti-urokinase 
monoclonal antibodies and certain other known urokinase inhibitors. For instance, 
anti-urokinase monoclonal antibodies have been reported to block tumour cell 
invasiveness in vitro (W.HolIas, et al, Cancer Res. 51:3690; A.Meissauer, et a/, 
5 Exp.Cell Res. 192:453 (1991); tumour metastases and invasion in vivo (LOssowski, 
J.Cell Biol. 107:2437 (1988)); LOssowski, et al, Cancer Res. 51:274 (1991)) and 
angiogenesis In vivo (J.A.Jerdan et al t J.Cell Biol. 115[3 Pt 2]:402a (1991). Also, 
Amiloride™, a known urokinase inhibitor of only moderate potency, has been 
reported to inhibit tumour metastasis in vivo (J.A.Kelien et a/, Anticancer Res., 
1 0 8:1 373 (1 988)) and angiogenesis / capillary network formation in vitro (M.A.AIliegro et 
al, J.Cell Biol. 115[3 Pt2]:402a). 

Conditions of particular interest for treatment by urokinase inhibitors include chronic 
dermal ulcers (including venous ulcers, diabetic ulcers and pressure sores), which 

1 5 are a major cause of morbidity in the ageing population and cause a significant 
economic burden on healthcare systems. Chronic dermal ulcers are characterised 
by excessive uncontrolled proteolytic degradation resulting in ulcer extension, loss of 
functional matrix molecules (e.g. fibronectin) and retardation of epithelisation and 
ulcer healing. A number of groups have investigated the enzymes responsible for 

20 the excessive degradation in the wound environment, and the role of plasminogen 
activators has been highlighted (M.C. Stacey et a/., Br. J. Surgery, 80, 596; M. 
Palolahti et a/., Exp. Dermatol., 2, 29, 1993; A.A. Rogers et at., Wound Repair and 
Regen., 3, 273, 1995). Normal human skin demonstrates low levels of plasminogen 
activators which are localised to blood vessels and identified as tissue type 
25 plasminogen activator (tPA). In marked contrast/ chronic ulcers demonstrate high 
levels of urokinase type plasminogen activator (uPA) localised diffusely throughout 
the ulcer periphery and the lesion, and readily detectable in wound fluids. 

uPA could affect wound healing in several ways. Plasmin, produced by activation of 
30 plasminogen, can produce breakdown of extracellular matrix by both indirect (via 
activation of matrix metalloproteases) and direct means. Plasmin has been shown to 
degrade several extracellular matrix components, including gelatin, fibronectin, 
proteoglycan core proteins as well as its major substrate, fibrin. Whilst activation of 
matrix metalloproteases (MMPs) can be performed by a number of inflammatory cell 
35 proteases (e.g. elastase and cathepsin G), the uPA/plasmin cascade has been 
implicated in the activation of MMPs in situ, providing a broad capacity for degrading 
all components of the extracellular matrix. Furthermore, and in addition to its effect 
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on production of plasmin, uPA has been shown to catalyse direct cleavage of 
fibronectin yielding antiproliferative peptides. Thus, over-expression of uPA in the 
wound environment has the potential to promote uncontrolled matrix degradation and 
inhibition of tissue repair. Inhibitors of the enzyme thus have the potential to promote 
healing of chronic wounds. 



Further background teachings on uPA have been presented by Victor A. McKusick et 
at on http://www.ncbi.nIm.nih.gov/Omim. For ease of reference, the following 
information has been extracted from that source. 

"Urokinase is the urinary plasminogen activator. (Tissue plasminogen activator is a second 
type; it has a single polypeptide chain of 70,000 daltons and is unrelated to urokinase 
immunologically.) Urokinase is a protein that has a molecular weight of about 54,000 daltons 
and is composed of 2 disulfide-linked chains, A and B, of molecular weights 18,000 and 
. 33,000, respectively. Salerno et aL ( 1 984) developed separate monoclonal antibodies for the A 
and B chains and by using them identified a single-chain biosynthetic precursor in a rabbit 
reticulocyte cell-free protein-synthesizing system directed by human kidney total 
po/yadenylated RNA. Thus, the precursor must be cleaved in a way that the insulin precursor 
is cleaved 

By combined somatic cell genetics, in situ hybridization, and Southern hybridization, Tripputi 
et aL (1985) localized the human urokinase gene to 10q24-qter. By use of specific gDNA 
probes in the study of human-mouse somatic cell hybrids, Rajput et a/. ,(1985) mapped the 
human plasminogen activator and urokinase genes to chromosomes 8 and 10, respectively. By 
Southern blot analysis of DNA from mouse-Chinese hamster and mouse-rat somatic cell 
hybrids, Rajput et aL (J 987) assigned the mouse equivalent (Piau) to mouse chromosome 14. 
Urokinase may occur as a single-chain form or as a 2-chain derivative, which is generated by 
cleavage of the peptide bond between lys(158) and ile(159) in the single-chain form by 
plasmin. Lijnen et aL (1988) produced site-specific mutation in position 158 (lys-to-glu). 
Studies of the enzymatic properties of the mutant form, which was resistant to plasmin, 
indicated that the amino acid in position 158 is a main determinant of the functional properties 
of the single-chain form, but not of the 2-chain form." 

An appropriate amino acid sequence and an appropriate nucleotide sequence are 
presented in a later section herein. 
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MMP 

In accordance with the present invention, a target for the inhibitor agent of the 
present invention - or a putative inhibitor agent in an assay of the present invention - 
5 may be one or more matrix metalloproteinases (MMPs) wherein said MMP has a 
deleterious effect on wound healing in damaged tissue. 

MMPs constitute a family of structurally similar zinc-containing metalloproteases, 
which are involved in the remodelling, repair and degradation of extracellular matrix 
10 proteins, both as part of normal physiological processes and in pathological 
conditions. At least 18 members of the human family have been sequenced. 

Since they have high destructive .potential, the MMPs are usually under close, 
regulation, and failure to maintain MMP regulation has been implicated as a 

15 component of a number of conditions. Examples of conditions where MMPs are 
thought to be important are those involving bone restructuring, embryo implantation 
in the uterus, infiltration of immune cells into inflammatory sites, ovulation, 
spermatogenesis, tissue remodelling during wound repair and organ differentiation 
such as such as in venous and diabetic ulcers, pressure sores, colon ulcers for 

20 example ulcerative colitis and Crohn's disease, duodenal ulcers, fibrosis, local 
invasion of tumours into adjacent areas, metastatic spread of tumour cells from 
primary to secondary sites, and tissue destruction in arthritis, skin disorders such as 
dystrophic epidermolysis bulosa, dermatitis herpetiformis, or conditions caused by or 
complicated by embolic phenomena, such as chronic or acute cardiac or cerebral 

25 infarctions. "' 

Substrates for the MMPs are diverse - and sometimes include other members of the 
gene family. For example, MMP-14 is known to digest and activate proMMP-2 and 
both MMP-3 and MMP-9 can digest and activate proMMP-1. Some MMP substrates 
.30 are also matrix components - such as collagen which is digested, for example by 
MMP-1 (also known as collagenase-1), denatured collagen or gelatin which is 
digested for example, by MMP-2 (also known as gelatinase-A), fibronectin which is 
digested for example by MMP-3 (allso known as stromelysin-1) and 
glycosaminoglycans which is digested for example by MMP-3. 

35 
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For recent reviews of MMPs, see Zask et al } Current Pharmaceutical Design, 1996,. 
2, 624-661: Beckett, Exp. Opin. Ther. Patents, 1996, 6, 1305-1315; and Beckett etal % 
Drug Discovery Today, vol 1(no.1), 1996, 16-26. 



5 Alternative names for various MMPs and substrates acted on by these are shown in 
the table below (Zask et a/, supra). 



Enzyme 


Other names 


Preferred substrates 


MMP-1 


Collagenase-1, interstitial collagenase 


Coliagens I, II, III, VII, X, 
gelatins 


MMP-2 


Gelatinase A, 72kDa gelatinase . 


Gelatins, coliagens IV, V, VII, 
X, elastin, fibronectin; 
activates pro-MMP-13 


MMP-3 


Stromelysin-1 


Proteoglycans, laminin, 
fibronectin, gelatins. 


MMP-7 


Pump, Matrilysin 


Proteoglycans, laminin, 
fibronectin, gelatins, collagen 
IV, elastin, activates pro-MMP- 
1 and -2 . 


MMP-8 


Collagenase-2, neutrophil collagenase 


Coliagens I, II, III 


MMP-9 


Gelatinase B, 92 kDa gelatinase 


Gelatins, coliagens /V, V, 
elastin 


MMP-12 


Macrophage metalloelastase 


Elastin, collagen IV, . 
fibronectin, activates pro- 
MMP-2 & 3. 


MMP-13 


Collagenase-3 


Coliagens I, II, III, gelatins 


MMP-14 


MT-MMP-1 


Activates pro-MMP-2 & 13, 
gelatins 


MMP-15 


MT-MMP-2 




MMP-16 


MT-MMP-3 


Activates pro-MMP-2 


MMP-1 7 


MT-MMP-4 





10 Examples of suitable MMP target(s) for the inhibitor agent of the present invention - 
or for a putative inhibitor agent in an assay of the present invention - may be any 
suitable member of one or more of: matrix metalioproteinase I (MMP1), matrix 
metalloproteinase 2 (MMP2), matrix metalioproteinase 3 (MMP3), matrix 
metalioproteinase 7 (MMP7), matrix metalloproteinase 8 (MMP8), matrix 

15 metalloproteinase 9 (MMP9), matrix metalloproteinase 10 (MMP10), matrix 
metalloproteinase 11 (MMP 11), matrix metalloproteinase 12 (MMP12), matrix 
metalloproteinase 13 (MMP13), matrix metalloproteinase 14 (MMP14), matrix 
metalloproteinase 15 (MMP15), matrix metalloproteinase 16 (MMP16), matrix 
metalloproteinase 17 (MMP 17), matrix metalloproteinase 19 (MMP19), matrix 

20 metalloproteinase 20 (MMP20), matrix metalloproteinase 21 (MMP21), matrix 
metalloproteinase 24 (MMP24), and matrix metalloproteinase FMF (MMPFMF). 
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Some of these targets are discussed in slightly more detail. In addition, appropriate 
amino acid sequences and appropriate nucleotide sequences are presented in a later 
section herein. 

For some embodiments of the present invention, preferably the target for the inhibitor 
agent of the present invention may be MMP13 and/or MMP3. 

MMP1 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP1. 

Background teachings on matrix metalloproteinase I (MMP1) have been presented 
by Victor A. McKusick et al on http://\Aww.ncbi.nlm.nih.gov/Omim. For ease of 
reference, the following information has been extracted from that source. 

"Brinckerhoff et al. (1987) identified a cDNA clone of human collagenase (EC 3.4.23.7 ). The 
clone identified a single collagenase gene of about 17 kb from blots of human genomic DNA. 
Restriction enzyme analysis and DNA sequence data indicated that the cDNA clone was full 
length and that it was identical to that described for human skin fibroblast collagenase. 
Collagenase is the only enzyme able to initiate breakdown of the interstitial collagens, types I, 
II, and III. The fact that the collagens are the most abundant proteins in the body means that 
collagenase plays a key role in the remodeling that occurs constantly in both normal and 
diseased conditions. The identity of human skin and synovial cell collagenase and the ubiquity 
. of this enzyme and of its substrates, collagens I, II, and III, imply that the common mechanism 
controlling collagenolysis throughout the body may be operative in both normal and disease 
states. Gerhard et al. (1987) confirmed the assignment of the collagenase gene to chromosome 
1 1 by the use of a DNA probe for Southern analysis of somatic cell hybrids. Analysis of cell 
linQs with rearrangements involving chromosome 1 1 indicated that the gene is in the region 
Ilqll-q23. Church et al (1983) had used somatic cell hybrids between mouse cells and 
human normal skin and corneal fibroblasts and recessive dystrophic epidermolysis bullosa 
(RDEB) skin fibroblasts to assign the human structural gene for collagenase to chromosome 
1 1. Production of collagenase was measured by a specific radioimmunoassay. It appeared that 
both the normal and the RDEB collagenase gene mapped to chromosome 11. This was earlier 
taken to indicate that the abnormal collagenase produced by RDEB cells represented a 
mutation of the structural gene.. Later work indicated that both the autosomal dominant 
(131750) and autosomal recessive forms of dystrophic epidermolysis bullosa are due to 
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mutations in the type VII collagen gene (COL7A1; 120120). The excessive formation of 
coflagenase must represent a secondary phenomenon, not the primary defect. It should be 
noted that fibroblasts from patients with the Werner syndrome also express high constitutive 
levels of collagenase in vitro (Bauer et al., 1986). 

Pendas et al. (1996) isolated a 1.5-Mb Y AC clone mapping to llq22. Detailed analysis of this 
nonchimeric YAC clone ordered 7 MMP genes as follows: cen-MMP8 — MMP10 — MMP1-- 
MMP3 -MMP 12 -MMP7 —MMP 13 -tel. 

Note on nomenclature: In reporting on the nomenclature of the matrix metal loproteinases, 
Nagase et al. (1992) referred to interstitial collagenase as MMP I." 

MMP2 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP2. 

Background teachings on matrix metalloproteinase 2 (MMP2) have been presented 
by Victor A. McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of 
reference, the following information has been extracted from that source. 

"Type IV collagenase is a metalloproteinase that specifically cleaves type IV collagen, the 
major structural component of basement membranes. The metastatic potential of tumor cells 
has been found to correlate with the activity of this enzyme. 

Huhtala et al. (1990) determined that the CLG4A gene is 17 kb long with 13 exons varying in 
size from 1 JO to 901 bp and 12 introns ranging from 175 to 4,350 bp. Alignment of introns 
showed that introns 1 to 4 and 8 to 12 of the type IV collagenase gene coincide with intron 
locations in' the interstitial collagenase and stromelysin genes, indicating a close structural 
relationship of these metalloproteinase genes. Devarajan et al. (1992) reported on the structure 
and expression of 78-kD geiatinase, which they referred to as neutrophil gelatinase. 
Type IV collagenase, 72-kD, is officially designated matrix metalloproteinase-2 (MMP2). It is 
also known as gelatinase, 72-kD (Nagase et at., 1992). 

Irwin et al. (1996) presented evidence that MMP2 is a likely effector of endometrial menstrual 
breakdown. They cultured human endometrial stromal cells in the presence of progesterone 
and found an augmentation of proteinase production after withdrawal of proteinase: the same 
results were achieved by the addition of the P receptor antagonist RU486. Characterization of 
the enzyme by Western blotting revealed it to be MMP2. Northern blot analysis showed 
differential expression of MMP2 mRNA .in late secretory phase endometrium. 
Angiogenesis depends on both cell adhesion and proteolytic mechanisms. Matrix 
metalloproteinase-2 and integrin a-V/p-3 are functionally associated on the surface of 
angiogenic blood vessels. Brooks et al. (1998) found that a fragment of MMP2, which 
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comprises the C-terminal hemopexin-like domain (amino acids 445-635) and is termed PEX, 
prevents this enzyme from binding to a-V/p-3 and blocks cell surface collagenoiytic activity 
in melanoma and endothelial cells. PEX blocks MMP2 activity on the chick chorioallantoic 
membrane where it disrupts angiogenesis and tumor growth. Brooks et al (1998) also found 
that a naturally occurring form of PEX can be detected in vivo in conjunction with ot-V/p-3 
expression in tumors and during developmental retinal neovascularization. Levels of PEX in 
these vascularized tissues suggest that it interacts with endothelial cell a-V/P-3 where it 
serves as a natural inhibitor of MMP2 activity, thereby regulating the invasive behavior of 
new blood vessels. The authors concluded that recombinant PEX may provide a potentially 
novel therapeutic approach for diseases associated with neovascularization. 
By hybridization to a panel of DNAs from human-mouse cell hybrids and by in situ 
hybridization using a gene probe, Fan et al. (1989) assigned the CLG4 gene to I6q2i; see 
Huhtala et al. (1990). By hybridization to somatic cell hybrid DNAs, Collier et aL (1991) 
assigned both CLG4A and CLG4B to chromosome 16. Chen et al. (1991) mapped 12 genes 
on the long arm of chromosome 16 by the use of 14 mouse/human hybrid cell lines and the 
fragile site FRAI6B. The breakpoints in the hybrids, in conjunction with the fragile site, 
divided the long arm into 14 regions. They concluded that CLG4 is in band 16ql3. 
Morgunova et al. (1999) reported the crystal structure of the .full-length proform of human 
MMP2. The crystal structure revealed how the propeptide shields the catalytic cleft and that 
the cysteine switch may operate through cleavage of loops essential for propeptide stability. 
Becker-Follmahn et aL (1997) created a high-resolution map of the linkage group on mouse 
chromosome 8 that is conserved on human 1 6q. The map extended from the homolog of the 
MMP2 locus on I6q 13 (the most centromeric locus) to CTRB on 16q23.2-q23.3. 

25 MMP3 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP3. 

30 Thus, according to this embodiment, the present invention provides a pharmaceutical 
for use in damaged tissue, such as wound, treatment (e.g. healing); the 
pharmaceutical comprising a composition which comprises: (a) a growth factor; and 
an inhibitor agent; and optionally c) a pharmaceutically acceptable carrier, diluent or 
excipient; wherein the inhibitor agent can inhibit the action of at least one specific 

35 adverse protein (e.g. a specific protease) that is upregulated in a damaged tissue, 
such as a wound, environment; wherein said specific protein is MMP3. 
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Background teachings on matrix metalloproteinase 3 (MMP3) have been presented 
by Victor A. McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of 
reference, the following information has been extracted from that source. 



"Human fibroblast stromelysin (also called transin or matrix metal loproteinase-3) is a 
proteoglycanase closely related to collagenase (MMP1) with a wide range of substrate 
specificities. It is a secreted metal lopro tease produced predominantly by connective tissue 
cells. Together with other metal lopro teases, it can synergistically degrade the major 
components of the extracellular matrix (Sellers and Murphy, 1981). Stromelysin is capable of 
degrading proteoglycan, flbronectin, laminin, and type IV collagen, but not interstitial type f 
collagen. Whitham et al. (1986) found that the amino acid sequences predicted from the 
cDNAs of collagenase and stromelysin indicate that they are closely related enzymes, with a 
particularly well-conserved region of 14 amino acids, that shares significant homology with 
the zinc-chelating region of the bacterial metalJoprotease thermoiysin (Matthews et al., J 974). 
Wilhelm et al. (1987) purified and determined the complete primary structure of human 
stromelysin. It is synthesized in a preproenzyme form with a calculated size of 53,977 Da and 
a 17-amino acid long signal peptide. * A' comparison of primary structures suggested -that 
stromelysin is the human analog of rat transin. Saus et al. (1988) determined the complete 
primary structure of human matrix metal loproteinase-3 (MMP3), which has 477 amino acid 
residues, including a I7-residue signal peptide. The findings indicated that MMP3 is identical 
to stromelysin. MMP3 and collagenase were found to be 54% identical in sequence, 
suggesting a common evolutionary origin of the 2 proteinases. Furthermore, MMP3 and 
collagenase expression appeared to be coordinately modulated in synovial fibroblast cultures. 
Levels of mRNA for both proteins are induced by interleukin- 1 -(3 and suppressed by retinoic 
acid or dexamethasone. Koklitis et al. (1991) purified 2 forms of recombinant human 
prostromelysin. . 

By somatic cell hybridization and in situ hybridization, Spurr et al. (1988) mapped the 
stromelysin locus to llq and confirmed the location of the collagenase gene on chromosome 
1 1, specifically on llq. Gatti et al. (1989) placed the STMY locus in the 1 Iq22-q23 region by 
linkage analysis with markers in that area, including ataxia-telangiectasia. By pulsed field gel 
electrophoresis, Formstone et al. (1993) showed that a cluster of metalloproteinase genes- 
stromelysin 1, fibroblast collagenase (MMP1), and stromelysin II (MMP10)--are located in a 
135-kb region of chromosome 11. The physical proximity of these 3 genes, together with the 
DNA marker D II S3 85, was confirmed using 2 YAC clones, and their relative order 
determined. This information, combined with the pattern of marker representation in a panel 
of radiation-reduced chromosome 1 1 hybrids, suggested that the order was cen— STMY2- 
CLG-STMYI--DI lS385--ter. Pendas et al. (1996) noted that the family of human MMPs was 
composed of 14 members at the time of their report MMP genes have been mapped to 
chromosomes 11, 14 (MMP 1 4, 16 (MMP2, 20 (MMP9), and 22 (MMPil), with several 
clustered within the long arm of chromosome 1 1. Pendas et al. (1996) isolated a 1.5-Mb YAC 
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clone mapping to I lq22. Detailed analysis of this nonchimeric YAC clone ordered 7 MMP 
genes as follows: cen~MMP3 — MMP10— MMP1— N4MP3— MMP12 — MMP7 -MMP13 tel. 
Kerr et al (1988) examined the role of FOS (1648 10) in growth-factor stimulation of transin. 
a matrix-degrading secreted metalloproteinase. The stimulatory effect of both platelet-derived 
growth factor ( 1 90040) and epidermal growth factor on transin transcription involved factors 
recognizing the sequence TGAGTCA, which is found in the transin promoter and is a binding 
site for the transcriptional factor JUN/AP1 and for associated FOS and FOS-re!ated 
complexes. 

Wound repair involves cell migration and tissue remodeling, and these ordered and regulated 
processes are facilitated by matrix-degrading proteases. Saarialho-Kere et al. (1992) found 
that interstitial collagenase is invariantly expressed by basal keratinocytes at the migrating 
front of healing epidermis. Because the substrate specificity of collagenase is limited 
principally to interstitial fibrillar coliagens, other enzymes must also be produced in the 
wound environment to restructure tissues effectively with a complex matrix composition. The 
stromelysins can degrade many noncollageno'us connective tissue macromolecuies. Using in 
situ hybridization and immunohistochemistry, Saarialho-Kere et al. (1994) found that both 
stromelysin I and stromelysin II are produced bydistinct populations of keratinocytes in a 
variety of chronic ulcers. Stromelysin I mRNA and protein were detected in basal 
keratinocytes adjacent to but distal from the wound edge in what probably represented the 
sites of proliferating epidermis. In contrast, stromelysin II mRNA was seen only in basal 
keratinocytes at the migrating front, in the same epidermal cell population that expressed 
collagenase. Stromelysin I producing keratinocytes resided on the basement membrane, 
whereas stromelysin II producing keratinocytes were in contact with the dermal matrix. 
Furthermore, stromelysin I expression was prominent in derma/ fibroblasts, whereas no signal 
for stromelysin II was seen in any dermal ceil: These findings demonstrated that the 2 
. stromelysins are produced by different populations of basal keratinocytes in* response to 
wounding and suggested that they serve distinct roles in tissue repair. 

Using immunofluorescence staining, RT-PCR, and in situ hybridization, Lu et al. (1999) 
localized stromelysin I to the epithelial layers of unwounded and wounded corneas. They 
found stromelysin I in the deep stromal layer in the first 3 days after wounding and in the area 
of newly synthesized stromal matrix 1 week after surgery. They stated that stromelysin I 
activates matrilysin (MMP7) (Imai et al. t 1995) and that stromelysin I and matrilysin interact 
during tissue remodeling. They concluded that stromelysin I may be involved in the reparative 
process in the wound bed after excimer keratectomy, whereas matrilysin may play a role in 
epithelial wound remodeling not only in the migration phase but also in the subsequent 
proliferation phase. 

There is a common polymorphism in the promoter sequence of the STMY1 gene, with 1 allele 
containing a run of 6 adenosines (6A) and the other 5 adenosines (5A). Ye et al. (1996) 
followed up on a previously reported 3-year study by Richardson et al. (1989) of patients with 
coronary atherosclerosis which indicated that those patients who were homozygous for the 6A 
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allele showed a more rapid progression of both global and focal atherosclerotic stenoses. This 
observation supported the findings by others that the metalloproteinases are involved in 
connective tissue remodeling during atherogenesis. Ye et aL (1996) investigated whether the 
5 A/6 A promoter polymorphism plays a role in the regulation of STMYI gene expression, fn 
5 transient expression experiments, a STMYI promoter construct with 6A at the polymorphic 

site was found to express less of the reporter gene than a construct containing 5A. Binding of 
a nuclear protein factor was more readily detectable with an oligonucleotide probe 
corresponding to the 6A allele as compared with a probe corresponding to the 5A allele. Thus, 
Ye et aL (1996) found that the 5A/6A polymorphism appears to play an important role in 
10 regulating STMYI expression. In a study by Quinones et aL (1989), the frequency of the 2 

alleles (5A/6A) was found to be 0.51/0.49 in a sample of 354 healthy individuals from the 
UK. 

Sternlicht et aL (1999) examined how MMP3, or STRI, affects tumor progression using 2 
genetic approaches: phenotypically normal mammary epithelial cells that express STR1 in a 

15 tetracycline-regulated manner, and an STR1 transgene targeted to mouse mammary glands by 

the mouse 'whey acidic protein' (WAP) gene promoter. Phenotypically normal mammary 
epithelial cells with tetracycline-regulated expression of STR1 formed epithelial glandular 
structures in vivo without STRI but formed invasive mesenchymai-like tumors with STRI. 
Once initiated, the tumors became independent of continued STRI expression. STRI also 

20 promoted spontaneous premalignant changes and malignant conversion in mammary glands of 

transgenic mice. These changes were blocked by coexpression of a TIMP1 (305370) 
transgene. The premalignant and malignant lesions had stereotyped genomic changes unlike 
those seen in other murine mammary cancer models. These data indicated that STRI 
influences tumor initiation and alters neoplastic risk." 
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For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP7. 

Background teachings on this matrix metalloproteinase have been presented by 
Victor A. McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference, 
the following information has been extracted from that source. 

35 The putative metalloproteinase I (PUMP1) gene was identified through studies of collagenase- 

related connective-tissue-degrading metalloproteinases produced by human tumors. Muller et 
aL (Muller, D.; Quantin, B.; Gesnel, M.-C; Millon-Coliard, R.; Abecassis, J.; Breathnach, R. : 
The collagenase gene family in humans consists of at least four members. Biochem. J. 253: 
187-192, 1988) found that the PUMP protein has 267 amino acids and is significantly shorter 
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than stromeiysin or collagenase (477 and 469 amino acids, respectively). Putative 
metalloproteinase I was later called matrilysin or matrix metalloproteinase- 7 (MMP7). 

MMP8 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP8. 

Background teachings on this matrix metalloproteinase have been presented , by 
Victor A. McKusick et al on http://vww.ncbi.nlm. nih.gov/Omim. For ease of reference, 
the following information has been extracted from that source. 

Neutrophil collagenase, a member of the family of matrix metal [©proteinases, is distinct from 
the collagenase of skin fibroblasts and synovial cells in substrate specificity and immunologic 
crossreactivity. Hasty et al. (Hasty, K.. A.; Pourmotabbed, T. F.; Goldberg, G. I.; Thompson, 
J. P.; Spinella, D, G.; Stevens, R. M.; Mainardi, G. L. : Human neutrophil collagenase: a 
distinct gene product with homology to other matrix metal loproteinases. J. Biol. Chem. 265: 
11 42 1-1 1424, 1990.) cloned and sequenced a cDNA encoding human neutrophil collagenase 
using a lambda-gtll cDNA library constructed from mRNA extracted from the peripheral 
leukocytes of a patient with chronic granulocytic leukemia. The coding sequence predicts a 
467-amino acid protein. It hybridized to a 3.3-kb mRNA from human bone marrow. Other 
features of the primary structure confirmed that neutrophil collagenase is a member of the 
family of matrix metalloproteinases (e.g., MMP1) but distinct from other members of the 
family. Neutrophil collagenase shows a preference for type I collagen in. contrast with the 
greater susceptibility of type III collagen to digestion by fibroblast collagenase. Devarajan et 
al (Devarajan, P.; Mookhtiar, K.; Van Wart, H.; Berliner, N. : Structure and expression of the 
cDNA encoding human neutrophil collagenase. Blood 77: 2731-2738, 1991) isolated a 2.4-kb 
cDNA clone encoding human neutrophil collagenase. From its sequence, it was shown to 
encode a 467-residue protein which exhibited 58% homology to human fibroblast collagenase 
and had the same domain structure. 

MMP9 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP9. 
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Background teachings on matrix metalloproteinase 9 (MMP9) have been presented 
by Victor A. McKusick et a! on http://www.ncbi.nIm.nih.gov/Omim. For ease of 
reference, the following information has been extracted from that source. 

"The 72- and 92-kD type IV coiiagenases are members of a group of secreted zinc 
metal loproteases which, in mammals, degrade the collagens of the extracellular matrix. Other 
members of this group include interstitial collagenase and stromelysin. The 72-kD type IV 
collagenase is secreted from normal skin fibroblasts, whereas the 92 -kD collagenase (CLG4B) 
is produced by normal alveolar macrophages and granulocytes. Both CLG and STMY have 10 
exons of virtually identical length, are located on I iq, and are regulated in a coordinate 
fashion. By hybridization to somatic ceil hybrid DNAs, Collier et a/. (1991) demonstrated that 
both CLG4A and CLG4B are situated on chromosome 16. However, St Jean et aL (1995) 
assigned CLG4B to chromosome 20.They did linkage mapping of the CLG4B locus in 10 
CEPH reference pedigrees using a polymorphic dinucleotide repeat in the 5-prime flanking 
region of the gene. St Jean et aL (1995) observed iod scores of between 10.45 and 20.29 with 
markers spanning chromosome region 20ql l.2-ql3.1. Further support for assignment of 
CLG4B to chromosome 20 was provided by analysis of human/rodent somatic cell hybrids. 
Both CLG4A and CLG4B have 13 exons and similar intron locations (Huhtala et aL, 1991). 
Due to these similarities, the CLG4B cDNA clone used in the mapping to chromosome 16 
may have hybridized to CLG4A rather than to CLG4B on chromosome 20. 
The 13 exons of both CLG4A and CLG4B are 3 more than have been found in other members 
of this gene family. The extra exons. encode the amino acids of the fibronectin-like domain 
which has been found only in the 72- and 92-kD type IV coiiagenases. The 92-kD type IV 
collagenase is also known as 92-kD gelatinase, type -V collagenase, or matrix 
metalloproteinase 9 (MMP9); see the glossary of matrix metalloproteinases provided by 
Nagase e/ a/. (1992). 

Linn et aL (1996) reassigned MMP9 (referred to as CLG4B by them) to chromosome 20 
based on 3 different lines of evidence: screening of a somatic cell hybrid mapping panel, 
fluorescence in situ hybridization, and linkage analysis using a newly identified 
polymorphism. They also mapped mouse Clg4b to mouse chromosome 2, which has no 
known homology to human chromosome 16 but large regions of homology with human 
chromosome 20. 

By targeted disruption in embryonic stem cells, Vu et aL (1998) created homozygous mice 
with a null mutation in the MMP9/gelatinase B gene. These mice exhibited an abnormal 
pattern of skeletal growth plate vascularization and ossification. Although hypertrophic 
chondrocytes developed normally, apoptosis, vascularization, and ossification were delayed, 
resulting in progressive lengthening of the growth plate to about 8 times normal. After 3 
weeks postnatal, aberrant apoptosis, vascularization, and ossification compensated to remodel 
the enlarged growth plate and ultimately produced an axial skeleton of normal appearance. 
Transplantation of wildtype bone marrow cells rescued vascularization and ossification in 
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MMP9-null growth plates, indicating that these processes are mediated by MMP9-expressing 
cells of bone marrow origin, designated chondrocJasts. Growth plates from MMP9-nuIl mice 
in culture showed a delayed release of an angiogenic activator, establishing a role for this 
' proteinase in controlling angiogenes is." 



MMP10 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP10. 

Background teachings on this matrix metalloproteinase have been presented by 
Victor A. McKusick et al on http://www.ncbi. nlm.,nih.gov/Omim. For ease of reference, 
r the following information has been extracted from that source. 

Stromelysin is a metalloproteinase related to coilagenase (there is about 55% similarity in 
their amino acid sequences) whose substrates include proteoglycans and flbronectin, but not 
type I collagen. Stromelysin II is also called matrix metalloproteinase- 10, or MMP10. Muller 
et al. (Muller, D.; Quantin, B.; Gesnel, M.-C; Milion-Collard, R.; Abecassis, J.; Breathnach, 
R. : The coilagenase gene family in humans consists of at least four members. Biochem. J. 
253: 187-192, 1988) detected RNAs capable of hybridizing to a rat stromelysin cDNA in 11 
of 69 human tumors tested. These studies were undertaken because of the strong likelihood 
that tumor invasion and metastasis require enzymic degradation of a host interstitial matrix, a 
concept that is supported by reports of increased proteolytic activities in tumor cells. By 
molecular cloning of cDNAs to these RNAs, Muller et al. (1988) identified them as a mixture 
of stromelysin RNA and a transcript of a hitherto undescribed related gene, that of stromelysin 
II. They also isolated cDNAs corresponding to a more distantly related human gene, the 
PUMP1 gene. 



MMP11 



For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP1 1 . 

Background teachings on this matrix metalloproteinase have been presented by 
Victor A. McKusick eta/ on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference, 
the following information has been extracted from that source. 
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The family of matrix metalloproteinases appears to be involved in physiologic and pathologic 
processes associated with extracellular matrix remodeling such as those that occur in 
embryonic development, tissue repair, and tumor progression. Matrisian, Stromelysin III, a 
member of this gene family, is overexpressed in the stromal cells of invasive breast 
carcinomas but not in the stromal cells surrounding benign breast fibroadenomas. By in situ 
hybridization, Levy et at. (Levy, A.; Zucman, J.; Delattre, O.; Mattel, M.-G.; Rio, M.-C: 
Basset, P. : Assignment of the human stromelysin 3 (STMY3) gene to the qll.2 region of 
chromosome 22. Genomics 13: 881-883, 1992.) assigned the STMY3 gene to 22q. Using a 
panel of somatic cell hybrids containing different segments of 22q, they demonstrated that the 
STMY3 gene is in band 22ql 1.2, in close proximity to the BCR gene involved in chronic 
myeloid leukemia. Both STMYl and STMY2 are located on chromosome 1 1. Stromelysin III 
is also called matrix metalloproteinase-l I, or MMPU. The nomenclature of the matrix 
metalloproteinases, together with symbols and EC numbers, was provided by Nagase et al. 
(Nagase, H.; Barrett, A. J.; Woessner, J. F., Jr. : Nomenclature and glossary of the matrix 
metalloproteinases. Matrix Suppl. 1:421-424, 1992). 

MMP12 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP12. 

Background teachings on this matrix metalloproteinase have been presented by 
Victor A. McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference,/ 
the following information has been extracted from that source. 

The matrix metalloproteases (MMPs) are a family of related matrix-degrading enzymes that 
are important in tissue remodeling and repair during development and inflammation. 
Abnormal expression is associated with various diseases such as tumor invasiveness, arthritis, 
and atherosclerosis. MMP activity may also be related to cigarette-induced pulmonary 
emphysema. Belaaouaj et al. (Belaaouaj, A.; Shipley, J. M.; Kobayashi, D. K.; Zimonjic, D. 
B.; Popescu, N.; Silverman, G. A.; Shapiro, S. D. : Human macrophage metalloelastase: 
genomic organization, chromosomal location, gene linkage, and tissue-specific expression. J. 
Biol. Chem.270: 14568-14575, 1995) described the genomic organization of the HME gene 
(also symbolized MMP 12). The 13-kb gene is composed of 10 exons and shares the highly 
conserved intron-exon borders of other MMPs. The authors also demonstrated tissue-specific 
expression in macrophages and stromal cells. They localized the gene to Hq22.2-q22.3 by 
fluorescence in situ hybridization. 
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MMP13 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP13. 

Thus, according to this embodiment, the present invention provides a pharmaceutical 
for use in damaged tissue, such as wound, treatment (e.g. healing); the 
pharmaceutical comprising a composition which comprises: (a) a growth factor; and 
an inhibitor agent; and optionally c) a pharmaceutical^ acceptable carrier, diluent or 
excipient; wherein the inhibitor agent can inhibit the action of at least one specific 
adverse protein (e.g. a specific protease) that is upregulated in a damaged tissue, 
such as a wound, environment; wherein said specific protein is MMP13. 

Background teachings on matrix metalloproteinase 13 (MMP13) have been 
presented by Victor A. McKusick et al on http://www.ncbi.nlrn.nih.gov/0mim. For 
ease of reference, the following information has been extracted from that source. 

"Freije et aL (1994) cloned a cDNA coding for a 'new' human matrix metalloproteinase 
(MMP) from a cDNA library derived from a breast tumor. The isolated cDNA contains an 
open reading frame coding for a polypeptide of 471 amino acids. The predicted protein 
sequence displays extensive similarity to previously known MMPs and presented aJ] the 
structural features characteristic of this protein family, including the well-conserved 
PRCGXPD motif. In addition, it contains in its amino acid sequence several residues specific 
to the collagenase subfamily (tyr2l4, asp235, and gly237) and lacks the 9-residue insertion 
present in the strornelysins. Because of the structural characteristics, Freije et aL (1994) called 
the new MMP collagenase-3, since it represented the third member of this family, composed 
of fibroblast (MMP1) and neutrophil (MMP8) coliagenases. 

Pendas et aL (1997) reported that the MMP 13 gene contains 10 exons and spans 
approximately 12.5 kb. The overall gene organization is similar to those of other MMP genes, 
including MMP 1, MMP7, and MMP 12. 

Freije et aL (1994) expressed the CLG3 cDNA in a vaccinia virus system and found that the 
recombinant protein was able to degrade fibrillar collagens, providing support to the idea that 
the isolated cDNA codes for an authentic collagenase. Northern blot analysis of RNA from 
normal and pathologic tissues demonstrated the existence in breast tumors of 3 different 
mRNA species, which seemed to be the result of utilization of different polyadenylation sites 
present in the 3-prime noncoding region of the gene. By contrast, no CLG3 mRNA was 
detected either by Northern blot or RNA polymerase chain reaction analysis with RNA from 
other human tissues, including normal breast, mammary fibroadenomas, liver, placenta, ovary, 
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uterus, prostate, and parotid gland. A possible role for this metal loproteinase in the tumoral 
process was proposed. 

By fluorescence in situ hybridization, Pendas et aL (1995) localized the CLG3 gene (also 
symbolized MMP 13) to I fq22.3. Physical mapping of a YAC clone containing CLG3 
revealed that this gene is tightly linked to those genes encoding other matrix 
metalloproteinases, including fibroblast coilagenase (MMP1), stromeiysin-l (MMP3), and 
stromelysin-2 (MMP JO). Further mapping of this region using pulsed fleJd gel electrophoresis 
showed that the CLG3 gene is located on the telomeric side of the matrix metalloproteinase 
cluster. Pendas et aL (1995) found the relative order of the loci to be cen-STMY2-CLGl~ 
STMYl--CLG3-teJ. Pendas et aL (1996) isolated a 1.5-Mb YAC clone mapping to llq22. 
Detailed analysis of this nonchimeric YAC clone ordered 7 MMP- genes as follows: cen— 
MMP8-MMP 1 0--MMP 1 -MMP3-MMP 1 2—MMP7— MMP 1 3— tel. 

Mitchell et aL (1996) concluded that the expression of MMP 1 3 in osteoarthritic cartilage and 
its activity against type 11 collagen indicates that the enzyme plays a significant role in 
cartilage collagen degradation and must, therefore, form part of a complex target for proposed 
therapeutic interventions based on coilagenase inhibition. Reboul et aL (1996) likewise 
presented data on collagenase-3 expression and synthesis in human cartilage cells and 
suggested its involvement in human osteoarthritis cartilage pathophysiology." 

MMP14 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP14. 

Background teachings on matrix metalloproteinase* 14 (MMP14) have been 
presented by Alan Scott et at on http://www.ncbi.nlm.nih.gov/Omim. For ease of 
reference, the following information has been extracted from that source. 

"Matrix metalloproteinases (MMPs) are Zn(2+)-binding endopeptidases that degrade various 
components of the extracellular matrix (ECM). The MMPs are enzymes implicated in normal 
and pathologic tissue remodeling processes, wound healing, angiogenesis, and tumor invasion. 
MMPs have different substrate specificities and are encoded by different genes. Sato et aL 
(1994) cloned a cDNA for the human gene from a placenta cDNA library (they called the gene 
MMP-X1 and the gene product membrane-type metalloproteinase). The authors noted that the 
protein was expressed at the surface of invasive tumor cells. Using degenerate PCR, Takino et 
aL (1995) cloned the entire genomic sequence of this member of the MMP superfamily (see 
MMP1). The cDNA identified codes for a 582-amino acid protein which shared conserved 
sequence and a similar domain structure to other MMPs. They noted that the cDNA, termed 
MMP-X1 by them, had a unique transmembrane domain at the C terminus. Thus, they 
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predicted that MMP-Xl was a membrane spanning protein rather than a secretory protein like 
the other MMPs. Northern blots showed that MMP-XI expression was present at varying 
intensity in almost all tissues examined, but was highest in the placenta. 
Mignon et ai (1995) tabulated 11 members of the matrix metalloproteinase family and their 
chromosomal locations; with 1 exception, the genes encoding them had been mapped. Six of 
them, including 3 collagenases and 2 stromelysins, had been assigned to I Iq. Membrane-type 
matrix metalloproteinase (MMP 1 4). may be an activator of pro-gelatinase A and is expressed 
in fibroblast cells during both wound healing and human cancer progression. By isotopic in 
situ hybridization, Mignon et a/. (1995) mapped the MMP14 gene to !4ql I-qI2. 
By. gene targeting,. Holm beck et ai. (1999) generated mice deficient in the Mmpl4 gene, 
which they called MTI-MMP. Mmpl4 deficiency caused craniofacial dysmorphism, arthritis, 
osteopenia, dwarfism, and fibrosis of soft tissues due to ablation of a collagenolytic activity 
that is essential for modeling of skeletal and extraskeletal connective tissues. These findings 
demonstrated the pivotal function of MMPI4 in connective tissue metabolism and illustrated 
that modeling of the soft connective tissue matrix by resident cells is essential for the 
development and maintenance of the hard tissues of the skeleton" 

MMP15 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP15. 

Background teachings on this matrix metalloproteinase have been presented by 
Victor A. McKusick et a/ on http://vvww.ncbi.nlm.nih.gov/Omim. For ease of reference, 
the following information has been extracted from that source. 

Will and Hinzmann (Will, H.; Hinzmann, B. : cDNA sequence and mRNA tissue distribution 
of a novel human matrix metalloproteinase with a potential transmembrane segment. Europ. J. 
Biochem. 231: 602-608, 1995) isolated a cDNA encoding a novel MMP (MMP15) from a 
human lung cDNA library. The MMP15 cDNA encodes a 669-amino acid protein that has the 
typical structural features of an MMP. In addition, it contains a predicted transmembrane 
segment at the C terminus. MMP 15 shares 73.9% sequence similarity with MMPI4, a 
membrane-localized MMP that also contains a C-terminal transmembrane segment. 

MMP16 

For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP16. 
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Background teachings on this matrix metalloproteinase have been presented by 
Victor A. McKusick et at on http://\AWW.ncbi.nlm.nih.gov/Omim. For ease of reference, 
the following information has been extracted from that source. 

5 Takino et aL (Takino, T.; Sato, Hi; Shinagawa, A.; Seiki, M. : Identification of the second 

membrane-type matrix metalloproteinase (MT-MMP-2) gene from a human placenta cDNA 
library: MT-MMPs form a unique membrane-type subclass in the MMP family. J. Biol, 
Chem.270: 23013-23020, 1995) isolated a novel MMP cDNA (MMP 1 6) from a human 
placenta cDNA library. The MMPI6 protein consists of 604 amino acids and has a 
10 characteristic MMP domain structure. Additionally, MMP 16 has a C-terminal extension 

containing a potential transmembrane domain, similar to MMP 14, MMP 15, and MMP 17. 

MMP17 

15 For some embodiments of the present invention, the target for the inhibitor agent of 
the present invention may be MMP17. 

Background teachings on this matrix metalloproteinase have been presented by 
Victor A. McKusick et a/ on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference, 
20 the following information has been extracted from that source. 

Puente etaL (Puente, X. S.; Pendas, A. M.; Llano, E.; Velasco, G.; Lopez-Otin, C. : Molecular 
cloning of a novel membrane-type matrix metaJJoproteinase from a human breast carcinoma. 
Cancer Res.56: 944-949, 1996.) cloned a cDNA encoding matrix metalloproteinase- 17 

25 (MMP17) from a human breast carcinoma cDNA library using degenerate PCR. MMP17, 

named MT4-MMP by the authors, is a 518-amino acid protein that has a domain organization 
characteristic of the MMP family, including a prodomain with an activation locus, a zinc- 
binding site, and a hemopexin domain. MMP 17 also has a C-terminal extension that contains 
a putative transmembrane domain, indicating that it is a member of the membrane-type MMP 

30 subclass (see MMP 14, MMP15, MMP16). 

MMP19 

For some embodiments of the present invention, the target for the inhibitor agent of 
35 the present invention may be MMP19. 
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Background, teachings on this matrix metatioproteinase have been presented by 
Victor A. McKusick et al on http://www.ncbi.nlm.nih.gov/Omim. For ease of reference, 
the following information has been extracted from that source. 

5 Using an MMP similarity search of the EST database, Cossins et al (Cossins, J.; Dudgeon, T. 

J.; Catlin, G.; Gearing, A J. H.; Clements, J. M. : Identification of MMP-18, a putative novel 
human matrix metalloproteinase. Biochem. Biophys. Res. Commun. 228: 494-498, 1996) 
identified a partial cDNA clone that encodes the 3 -prime end of a putative MMP, which they 
called MMP1 8 but which has officially designated MMP19. They PCR-amplified the 5-prime 

10 end and cloned and sequenced the full-length cDNA. MMP 19 contains an open reading frame 

of 508 amino acids with a predicted molecular weight of 57,238 and has all the characteristic 
features of the MMP family. MMP18 contains a putative signal sequence, followed by a 
prodomain with a conserved 'cysteine switch 1 region. Expression of a single transcript of 2.7 
•kb was detected in placenta, lung, pancreas, ovary, small intestine, spleen, thymus, and 

15 prostate, and at much lower levels in testis, colon, and heart. No MMP19 mRNA was 

detected in brain, skeletal muscle, liver, kidney, or peripheral blood leukocytes. . 

INHIBITOR AGENT 

20 An essential component of the composition of the present invention is an inhibitor 
agent. The inhibitor agent may be any suitable agent that can act as an inhibitor of a 
respective protein (e.g. protease) that is upregulated in a damaged tissue, such as a 
wound, environment - wherein the protein (protease) has an adverse (deleterious) 
effect on the healing of damaged tissue. 

25 • 

The term "inhibitor" as used herein with respect to the agent of the present invention 
means an agent that can reduce and/or eliminate and/or mask and/or prevent the 
action of a respective protein (e.g. protease) that is upregulated in a damaged tissue, 
such as a wound, environment - wherein the protein (proteases) has an adverse 

30 (deleterious) effect on the healing of damaged tissue. 

Particular inhibitor agents include one or more suitable members of: an inhibitor of 
uPA (l:uPA), an inhibitor of MMP1 (1:MMP1), an inhibitor of MMP2 (l:MMP2), an 
inhibitor of MMP3 (LMMP3), an inhibitor of MMP7 (I:MMP7), an inhibitor of MMP8 
35 (l:MMP8), an inhibitor of MMP9 (l:MMP9), an inhibitor of MMP10 (l:MMP10), an 
inhibitor of MMP11 (l:MMP11), an inhibitor of MMP12 (l:MMP12), an inhibitor of 
MMP13 (l:MMP13), an inhibitor of MMP14 (l:MMP14), an inhibitor of MMP9 
(I-.MMP15), an inhibitor of MMP16 (l:MMP16), an inhibitor of MMP17 (l:MMP17), an 
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inhibitor of MMP19 (l:MMP19) an inhibitor of MMP20 (J:MMP20) 1 an inhibitor of 
MMP21 (l:MMP21), an inhibitor of MMP24 (l:MMP24), an inhibitor of 
MMPFMF(I:MMPFMF). 

The inhibitor agent can be an amino acid sequence or a chemical derivative thereof. 
The substance may even be an organic compound or other chemical. The agent 
may even be a nucleotide sequence - which may be a sense sequence or an anti- 
sense sequence. The agent may be an antibody. For some applications, preferably, 
the inhibitor agent is a synthetic organic molecule. 

Thus, the term "inhibitor" includes, but is not limited to, a compound which may be 
obtainable from or produced by any suitable source, whether natural or not. 

The inhibitor may be designed or obtained from a library of compounds which may 
comprise peptides, as well as other compounds, such as small organic molecules, 
such as lead compounds. 

By way of example, the inhibitor may be a natural substance, a biological 
macromolecule, or an extract made from biological materials such as bacteria, fungi, 
or animal (particularly mammalian) cells or tissues, an organic or an inorganic 
molecule, a synthetic agent, a semi-synthetic agent, a structural or functional 
mimetic, a peptide, a peptidomimetics, a derivatised agent, a peptide cleaved from a 
whole protein, or a peptides synthesised synthetically (such as, by way of example, 
either using a peptide synthesizer or by recombinant techniques or combinations 
thereof, a recombinant agent, an antibody, a natural or a non-natural agent, a fusion 
protein or equivalent thereof and mutants, derivatives or combinations thereof. 

As used herein, the term "inhibitor" may be a single entity or it may be a combination 
of agents. Hence, the inhibitor agent of the composition of the present invention may 
be two or more agents that are capable of inhibiting the action of one or more 
proteins that are upregulated in a damaged tissue, such as a wound, environment. 
Thus, the composition of the present invention may comprise an l:uPA and an 
l:MMP. In another embodiment, the composition of the present invention may 
comprise an l:uPA and an l:MMP1 and/or an l:MMP2 and/or an l:MMP3 and/or an 
l:MMP7 and/or an l:MMP8 and/or an l:MMP9 and/or an l:MMP10 and/or an l:MMP11 
and/or an l:MMP12 and/or an l:MMP13 and/or an UMMP14 and/or an l:MMP15 
and/or an l:MMP16 and/or an l:MMP17 and/or an l:MMP19 and/or an l:MMP20 
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and/or an l:MMP21 and/or an I:MMP24 and/or an t:MMPFMF. In another . 
embodiment, the composition of the present invention may comprise a first l:uPA and 
a second I:uPA and/or a first l:MMP and/or a second l:MMP. 

5 The inhibitor agent of the composition of the present invention may comprise one 
agent that is capable of inhibiting the action of two or more proteins that are 
upregulated in a damaged tissue, such as a wound, environment. Thus, the 
composition of the present invention may comprise an agent that is capable of acting 
as an l:uPA and an l:MMP. In another embodiment, the composition of the present 

io invention may comprise an agent that is capable of acting as an l:uPA and an 
l:MMP1 and/or an !:MMP2 and/or an I:MMP3 and/or an l:MMP7 and/or an l:MMP8 
and/or an l:MMP9 and/or an l:MMP10 and/or an l:MMP11 and/or an T.MMP12 and/or 
an l:MMP13 and/or an l:MMP14 and/or an LMMP15 and/or an l:MMP16 and/or an 
l:MMP17 and/or an l:MMP19 and/or an l:MMP20 and/or an l:MMP21. and/or ah 

1 5 \MUP2A and/or an CMMPFMF. 

The inhibitor agent of the present invention may even be capable of displaying other 
therapeutic properties. 

20 The inhibitor agent may be used in combination with one or more other 
pharmaceutical^ active agents. 

If a combination of active agents are administered, then they may be administered 
simultaneously,, separately or sequentially. 

25 

STEREO AND GEOMETRIC ISOMERS 

Some of the specific inhibitor agents and/or growth factors may exist as 
stereoisomers and/or geometric isomers - e.g. they may possess one or more . 

30 asymmetric and/or geometric centres and so may exist in two or more stereoisomer^ 
and/or geometric forms. The present invention contemplates the use of all the 
individual stereoisomers and geometric isomers of those inhibitor agents, and 
mixtures thereof. The terms used in the claims encompass these forms, provided 
said forms retain the appropriate functional activity (though not necessarily to the 

35 same degree). 
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PHARMACEUTICAL SALT 

The inhibitor agent of the present invention - and possibly the growth factor of the 
present invention - may be administered in the form of a pharmaceutical^ acceptable 
5 salt. 

Pharmaceutically-acceptable salts are well known to those skilled in the art, and for 
example include those mentioned by Berge et a/, in J.Pharm.Sci., 66, 1-19 (1977). 
Suitable acid addition salts are formed from acids which form non-toxic salts and 
10 include the hydrochloride, hydrobromide, hydroiodide, nitrate, sulphate, bisulphate, 
phosphate, hydrogenphosphate, acetate, trifluoroacetate, gluconate, lactate, 
salicylate, citrate, tartrate, ascorbate, succinate, maieate, fumarate, gluconate, 
formate, benzoate, methanesulphonate, ethanesulphonate, benzenesulphonate and 
p-toluenesulphonate salts. 

15 

When one or more acidic moieties are present, suitable pharmaceutical^ acceptable 
base addition salts can be formed from bases which form non-toxic salts and include 
the aluminium, calcium, lithium, magnesium, potassium, sodium, zinc, and 
pharmaceutically-active amines such as diethanolamine, salts. 

20 

A pharmaceutical^ acceptable salt of an inhibitor agent of the present invention may 
be readily prepared by mixing together solutions of the agent and the desired acid or 
base, as appropriate. The salt may precipitate from solution and be collected by 
filtration or may be recovered by evaporation of the solvent. 

25' 

The inhibitor agent of the present invention may exisit in polymorphic form, 

The inhibitor agent of the present invention may contain one or more asymmetric 
carbon atoms and therefore exists in two or more stereoisomer^ forms. Where an 
30 agent contains an alkenyl or alkenylene group, cis (E) and trans (Z) isomerism may 
also occur. The present invention includes the individual stereoisomers of the agent 
and, where appropriate, the individual tautomeric forms thereof, together with 
mixtures thereof. 

35 Separation of diastereoisomers or cis and trans isomers may be achieved by 
. conventional techniques, e.g. by fractional crystallisation, chromatography or 
H.P.L.C. of a stereoisomer^ mixture of the agent or a suitable salt or derivative 
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thereof. An individual enantiomer of the agent may also be prepared from a 
corresponding optically pure intermediate or by resolution, such as by H.P.LC. of the 
corresponding racemate using a suitable chiraJ support or by fractional crystallisation 
of the diastereoisomeric salts formed by reaction of the corresponding racemate with 
5 a suitable optically active acid or base, as appropriate. 

The present invention also includes all suitable isotopic variations of the agent or a 
pharmaceutically acceptable salt thereof. An isotopic variation of an agent of the 
present invention or a pharmaceutically acceptable salt thereof is defined as one in 
) which at least one atom is replaced by an atom having the same atomic number but 
an atomic mass different from the atomic mass usually found in nature. Examples of 
isotopes that can be incorporated into the agent and pharmaceutically acceptable 
salts thereof include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus, 
sulphur, fluorine and chlorine such as 2 H, 3 H, 13 C, 14 C, 15 N, 17 0, 1s O, 31 P, 32 P, 35 S, 18 F 
and 36 CI, respectively. Certain isotopic variations of the agent and pharmaceutically 
acceptable salts thereof, for example, those in which a radioactive isotope such as 
3 H or 14 C is incorporated, are useful in drug and/or substrate tissue distribution 
studies. Tritiated, i.e., 3 H, and carbon-14, i.e., 14 C, isotopes are particularly preferred 
for their ease of preparation and detectabiiity. Further, substitution with isotopes 
such as deuterium, i.e., 2 H t may afford certain therapeutic advantages resulting from 
greater metabolic stability, for example, increased in vivo half-life or reduced dosage 
requirements and hence may be preferred in some circumstances. Isotopic 
variations of the agent of the present invention and pharmaceutically acceptable salts 
thereof of this invention can generally be prepared by conventional procedures using 
appropriate isotopic variations of suitable reagents. 

It will be appreciated by those skilled in the art that the agent of the present invention 
may be derived from a prodrug. Examples of prodrugs include entities that have 
certain protected group(s) and which may not possess pharmacological activity as 
such, but may, in certain instances, be administered (such as orally or parenterally) 
and thereafter metabolised in the body to form the agent of the present invention 
which are pharmacologically active. 

It will be further appreciated that certain moieties known as "pro-moieties", for 
example as described in "Design of Prodrugs" by H. Bundgaard, Elsevier, 1985 (the 
disclosured of which is hereby incorporated by reference), may be placed on 
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appropriate functionalities of the agents. Such prodrugs are also included within the 
scope of the invention. 

The present invention also includes (wherever appropriate) the use of zwitterionic 
5 forms of the inhibitor agent of the present invention - and possibly the growth factor 
of the present invention. 

The terms used in the claims encompass one or more of the forms just mentioned. 
10 SOLVATES 

The present invention also includes the use of solvate forms of the inhibitor agent of 
the present invention - and wherever applicable the growth factor of the present 
invention. The terms used in the claims encompass these forms. 

15 PRO-DRUG 

As indicated, the present invention also includes the use of pro-drug forms of the 
inhibitor agent of the present invention - and wherever applicable the growth factor of 
the present invention. The terms used in the claims encompass these forms. 

20 

CHEMICAL SYNTHESIS METHODS 

Typically the inhibitor agent of the present invention will be prepared by chemical 
synthesis techniques. 

25 

It will be apparent to those skilled in the art that sensitive. functional groups may need to 
be protected and deprotected during synthesis of a cornpound of the invention. This 
may be achieved by conventional techniques, for example as described in "Protective 
Groups in Organic Synthesis" by T W Greene and PGM Wuts, John Wiley and Sons 
30 Inc. (1991), and by P.J.Kocienski, in "Protecting Groups", Georg Thieme Verlag (1994). 

It is possible during some of the reactions that any stereocentres present could, under 
certain conditions, be racemised, for example if a base is used in a reaction with a 
substrate having an having an optical centre comprising a base-sensitive group. This is 
35 possible during e.g. a guanylation step. It should be possible to circumvent potential 
problems such as this by choice of reaction sequence, conditions, reagents, 
protection/deprotection regimes, etc. as is well-known in the art. 

66 



BNSDOCID: <WO 014g309A2 I > 



WO 01/49309 PCT/IBOO/01935 

The compounds and salts of the invention may be separated and purified by 
conventional methods. 

5 Separation of diastereomers may be achieved by conventional techniques, e.g. by 
fractional crystallisation, chromatography or H.P.L.C. of a stereoisomer^ mixture of a 
compound of formula (I) or a suitable salt or derivative thereof. An individual 
enantiomer of a compound of formula (I) may also be prepared from a corresponding 
optically pure intermediate or by resolution, such as by H.P.L.C. of the corresponding 
10 racemate using a suitable chirai support or by fractional crystallisation of the 
diastereomeric salts formed by reaction of the corresponding racemate with a 
suitably optically active acid or base. 

The inhibitor agent or growth factor of the present invention or variants, homologues, 
15 derivatives, fragments or mimetics thereof may be produced using chemical methods 
to synthesize the agent in whole or in part. For example, if they are peptides, then 
peptides can be synthesized by so/id phase techniques, cleaved from the resin, and 
purified by preparative high performance liquid chromatography (e.g., Creighton 
(1983) Proteins Structures And Molecular Principles, WH Freeman and Co, New 
20 York NY). The composition of the synthetic peptides may be confirmed by amino 
acid analysis or sequencing (e.g., the Edman degradation procedure; Creighton, - 
supra). 

Syntesis of peptide inhibitor agents or of the growth factors (or variants, homologues, 
25 derivatives, fragments or mimetics thereof) can be performed using various solid- 
phase techniques (Roberge JY et al (1995) Science 269: 202-204) and automated 
synthesis may be achieved, for example, using the ABI 43 1 A Peptide Synthesizer 
(Perkin Elmer) in accordance with the instructions provided by the manufacturer. 
Additionally, the amino acid sequences comprising the agent or any part thereof, may 
30 be altered during direct synthesis and/or combined using chemical methods with a 
sequence from other subunits, or any part thereof, to produce a variant agent or 
growth factor. 

In an alternative embodiment of the invention, the coding sequence of a peptide 
35 inhibitor agent or growth factor (or variants, homologues, derivatives, fragments or 
mimetics thereof) may be synthesized, in whole or in part, using chemical methods 
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well known in the art (see Caruthers MH et al (1980) Nuc Acids Res Symp Ser 215- 
23, Horn T et al (1980) Nuc Acids Res Symp Ser 225-232). 

MIMETIC 

As used herein, the term "mimetic" relates to any chemical which includes, but is not 
limited to, a peptide, polypeptide, antibody or other organic chemical which has the 
same qualitative activity or effect as a reference agent ' 

CHEMICAL DERIVATIVE 

The term "derivative" or "derivatised" as used herein includes chemical modification 
of an agent Illustrative of such chemical modifications would be replacement of 
hydrogen by a halo group, an alkyl group, an acyl group or an amino group. 

CHEMICAL MODIFICATION 

In one embodiment of the present invention, the inhibitor agent may be a chemically 
modified inhibitor agent. 

The chemical modification of an agent of the present invention may either enhance or 
reduce hydrogen bonding interaction, charge interaction, hydrophobic interaction, 
Van Der Waals interaction or dipole interaction between the agent and the target. 

In one aspect, the identified agent may act as a model (for example, a template) for 
the development of other compounds. 

RECOMBINANT METHODS 

The growth factor of the present invention may be prepared by recombinant DNA 
techniques. 

UROKINASE INHIBITOR 

A component of the composition of the present invention may be an inhibitor of 
urokinase'-type plasminogen activator. Typically, the l:uPA will be capable of being 
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identified as being an IruPA by a uPA assay - such as the assay protocol presented 
herein. 

Thus, in one aspect, the present invention relates to a method of enhancing the 
healing of chronic dermal ulcers, including venous stasis ulcers, diabetic ulcers and 
decubitus ulcers (or pressure sores), by treating the patient with a combination of a 
selective inhibitor of uPA and a growth factor. This combination therapy is more 
effective than treatment with the individual agents. 

The inhibitors of uPA can either be applied topically or administered orally, 
depending on the properties of the inhibitor and the way in which they are formulated. 

Thus, according to one aspect of the present : invention, the composition may 
comprise an IruPA - such as a selective uPA inhibitor - and a growth factor. With the 
co-administration of these two components a more profound efficacy can be . 
achieved than by administration of either a growth factor or a uPA inhibitor alone. 
Here, efficacy may be measured by the standard of the FDA in this area - such as 
the time to closure of chronic dermal ulcers under conditions of best care and 
compared to best care alone. 

In one preferred aspect, topical formulations of selective. uPA inhibitors can be co- 
administered with topically administered growth factors, such as PDGF, either by 
physically mixing the substances and using a formulation which releases both 
substances into the damaged tissue, such as a wound, environment, or by applying * 
one substance at a time and using a treatment protocol which separates application 
of the agents. Alternatively, combined treatment can be achieved using an orally 
administered uPA inhibitor with topical application of a growth factor. 

We believe that the use of l:uPA when co-administered with growth factors is very 
advantageous and was, also, unexpected and unpredictable. In this respect, many 
literature reports show that uPA is required as part of the signalling cascade 
downstream from growth factor receptors. We have determined that, whilst this may 
be the case, the protective effects of a selective uPA inhibitor on growth factors, and 
cellular responses to growth factors, predominates. 

In accordance with the present invention, the l:uPA may be applied topically mixed 
with the growth factor or the l:uPA may be applied topically but at a different time to 
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the growth factor or the I:uPA may be administered orally and the growth factor may 
be applied topically. 

The IruPA may be naturally occurring or it may be a synthetic entity. 

5 

A number of l:uPAs are known. For example, reference may be made to C. Magill et 
a/. Emerg. Therap. Targets 1999, 3(1), 109-133, and H. Yang et ai Fibrinolysis 1992, 
6(Suppl1) t 31-34. 

10 Examples of naturally occurring proteinacious inhibitors include plasminogen 
activator inhibitor proteins PAI-1 and PAI-2 (see Antalis, T.M., Clark, MA, Barnes, 
T., Lehrbach, P.R., Devine, P.L, Schevzov, G., Goss, N.H M Stephens, R.W. & 
Tostoshev, P. (1988) Proc. Natl. Acod. Sci. U.S.A. 85, 985-999). Reference may 
also be made to WO 99/49887. Another naturally occurring proteinacious inhibitor is 

1 5 a-antitrypsin. 

Other naturally naturally occurring inhibitors include e-Aminocaproic acid (s-aca) - 
which is a weak inhibitor. Vitamin E (a-tocopherol) is an irreversible inhibitor of 
urokinase which acts via an unknown mechanism. Natural catechols isolated from 
20 green tea such as epigallocathechin-3 gallate (EGCG) inhibit urokinase. The 
nortriterpenoid demethylzeylasteral (TZ-93) isolated from Tripterygium wilfordii 
inhibits urokinase activity. The protein aprotinin is a weak inhibitor of urokinase but 
not t-PA. 
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TZ-93 



In addition, synthetic inhibitors of uPA exist. These synthetic inhibitors will typically 
5 be organic compounds. Typically the organic compounds will comprise a guanidine 
group (i.e. -N=C(NH 2 )(NH 2 )) and one or more hydrocarbyl groups. Here, the term 
"hydrocarbyl group" means a group comprising at least C and H and may optionally 
comprise one or more other suitable substituents. Examples of such substituents 
may include halo-, alkoxy-, nitro-, an alkyl group, a cyclic group etc. In addition to the 

10 possibility of the substituents being a cyclic group, a combination of substituents may 
form a cyclic group. If the hydrocarbyl group comprises more than one C then those 
carbons need not necessarily be linked to each other. For example, at least two of 
the carbons may be linked via a suitable element or group. Thus, the hydrocarbyl 
group may contain hetero atoms. Suitable hetero atoms will be apparent to those 

15 skilled in the art and include, for instance, sulphur, nitrogen and oxygen. For some 
applications, preferably the agent comprises at least one cyclic group, wherein that 
cyclic group is a polycyclic group, preferably being a fused polycyclic group - such as 
an. isoquinoline group. For some applications, preferably the guanidine group is 
attached to said hydrocarbyl group. For some applications, the agent comprises at 

20 least the one of said cyclic groups linked to another hydrocarbyl group, which other 
hydrocarbyl group has an ester group, an acid group or an alkoxy group thereon. 

The-agent-may-contain-halo-groupsv— Here--halo" means fluoro, chloro, bromo or 

iodo. 
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The agent may contain one or more of alkyl, alkoxy, alkenyl, alkylene and alkenylene 
groups - which may be unbranched- or branched-chain. 

The agent may be in the form of a pharmaceutical^ acceptable salt - such as an 
acid addition salt or a base salt - or a solvate thereof, including a hydrate thereof. 
For a review on suitable salts see Berge et_al, J. Pharm. Sci M 1977, 66, 1-19. 

The l:uPAs may have a reversible or irreversible action. 

Reported irreversible inhibitors generally rely on forming a covalent bond with the 
active site serine (Ser-195) which forms part of the catalytic triad of urokinase. 
Camostat (FOY-05) and its more plasma stable metabolite (FOY-251) are potent 
trypsin inhibitors which were found to inhibit urokinase irreversibly at nanomolar 
concentrations. Arginyl chioromethylketones also bind and inactivate urokinase with 
Glu-Gly-Arg-CH 2 CI being the best inhibitor." Cyclic peptide (methyl)phenylsulfonium 
(1) inhibits urokinase along with bovine trypsin and, to a fesser degree t-PA. 




FOY-305 




FOY^251 




The benzothiazole ketone MOL-174 is a potent inhibitor of thrombin which also 
demonstrates affinity for urokinase. The peptidic boronate (2) is a competitive 
inhibitor of urokinase. Phenylalanine derived structues (e.g. 3) were also shown to 
inhibit urokinase. CVS-3083 is a potent inhibitor of urokinase. CVS-3083 is an 
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arginyl aldehyde which acts as a transition state mimic by forming a reversible 
covalent bond with Ser-195. Plasma kallikrein selective inhibitor (PKSI-527) weakly 
inhibits urokinase. 




PKSI-527 



Following the discovery of e-aca, a number of aromatic and heterocyclic amidines 
were reported as urokinase inhibitors (e.g. 4-9). S/s-(5-amidino- 
10 benzimidazolyl)methane (BABIM; 8) was one of the more potent, but was poorly 
selective over other trypsin-like serine proteases. 

Another inhibitor that may be used is Nafamostat (FUT-175) which can inhibit various 
serine proteases, including urokinase. However, for some embodiments the inhibitor 
15 is not Nafamostat since the selectivity may not be great as desired for some 
applications. 
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8 



Aromatic guanidines have also been reported as urokinase inhibitors. The diuretic 
drug amiloride™ is an inhibitor of urokinase. Simple phenyl guanidines such as 4- 
chloro and 4-(trifluoromethyl)phenylguanidine (10 and 11 respectively) are selective 
inhibitors of urokinase. 



Civ. 



H 2 N^*N" NH 2 




NH k^Av 



CF 3 



Amiloride 



10 



11 



Bridges et al. reported a series of benzothiophenes and thienothiophenes as 
io urokinase inhibitors [see EP-A-0568289]. Compounds of formula I were mentioned, 
e.g. B-428 (la) and B-623 (lb). 
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I B-428 (la) B-623 (lb) 



Specific examples are: 4-iodobenxo[b]thiophene-2-carboxamidine (la); 4-[5-(4- 
carboxamidinophenyl)fur-2--yl]ben20[b]thiophene-2-carboxarnid!ne; 4-[E/Z-2-(benzo- 
1 ,3-dioxolan-5-yl)ethenyl]benzo[b]thiophene-2-carboxamidine (lb); and 4-[(benzo- 
1 , 3-dioxolan-5-yl)ethyny!]benzo[b]thiophene-2-carboxamidine. 

Tanaka eta/, reported a series of 4,5,6, 7-tetrahydrobenzo[b]thiophenes as. urokinase 
inhibitors [see WO-A-98/11089]. Compounds of the Formula II, e.g. Ha, were 
mentioned. 




A specific example is: 2-amidino-4-n-butyl-4,5,6 f 7-tetrahydrobenzo[b]thiophene (Ila). 

Greyer et ai reported a series of 2-amidinonaphthalenes as urokinase inhibitors [see 
WO-A-99/05096]. Compounds of formula III were mentioned, e.g. Ilia. 




HI e.g. Ilia 
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Specific examples are: 6-(aminoiminomethyl)-N-[4-(aminomethyl)phenyl]-4-(2- 

pyrimidinylamino)-2-naphthalenecarboxamide (Ilia); 6-(aminoiminomethyl)-N-[4- 

(hydroxymethyl)phenylH-(2-pyri 6- 

(aminoiminomethyl)-N-phenyl-4-(2-pyrimidinylamino)-2-naphth 

and methyl [7-(aminoiminomethyl)-3-[[[4-(aminomethyl)phenyl]amino]carbonyl]-1 - 

naphthalenyl]carbamate. 

Illig et a/, reported heteroaryl amidines, methylamidines and guanidines as protease 
inhibitors, in particular as urokinase inhibitors [see WO-A-99/40088]. Compounds of 
the general formula IV, e.g. IVa, were mentioned. 



OMe 




IV e.g. IVa 

Specific examples are: 4-t4-(2,5-dimethoxyphenyl)(1 l 3-thiazol-2-yl)]-5- 
methylthiothiophene-2-carboxamidine (IVa); 2-{3-[2-(5-amidino-2-methylthio-3- 
thienyl)-1 ,3-thiazol-4-yl]phenoxy}acetic acid; and 5-methylthio-4-{4-[3-(2-oxo-2- 
piperazinylethoxy)phenyl](1,3-thia2ol-2-yl)}thiophene-2-carboxamidine. 

Schirlin et a/, reported ketone bearing peptidase inhibitors for inhibiting e.g. urokinase 
[see US-A-5849866], Ketone-bearing inhibitors of generic formula V are new. 
Specific urokinase inhibitors include Va. 



RiNH-CHR 2 -C(0)-X H-Glu-Gly-Arg-COOH 
V Va 

Barber et al. reported isoquinolines as urokinase inhibitors [see WO-A-9 9/20608]. 
Compounds of formula VI were disclosed, e.g. Via. 
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VI 



e.g. Via 



In more detail, the compounds of WO-A-99/20608 are isoquinolinylguanidine 
derivatives of formula (I) 



or a pharmaceutical^ acceptable salt thereof, wherein 

one of R 1 and R 2 is H and the other is N=C(NH 2 ) 2 or NHC(=NH)NH 2 , 

R 3 is H, halogen, alkyl optionally substituted by one or more halogen, or 
alkoxy optionally substituted by one or more halogen, 

R 4 , R 5 , R 6 and R 7 are each independently H, OH, halogen, Cm alky! optionally 
substituted by one or more substituents independently selected from halogen or OH, 
0^6 alkoxy optionally substituted by one or more halogen, CN, CO(C 1 . 6 alkyl 
optionally substituted by one or more halogen), (C m - alkylene)0O 2 R 8 1 (C n - 
alkylene)CN, 0(C n - alkylene)CN, 0(C„- alkylene)C0 2 R 8 , (C m - alkylene)CONR 9 R 10 , 
(C m - alkylene)NR 9 COR 10 , 0(C n - alkylene)CONR 9 R 10 , (C m - alkylene)NR 9 S0 2 R 1 \ 
(C m - alkylene)S(0) p R 11 , (C m - alkylene)S0 2 NR 9 R 10 , CH=CHCOR 8 , 
CH=CHCONR 9 R 10 , CH=CHS0 2 R 8 , CH=CHS0 2 NR 9 R 10 , CH=CHS0 2 aryI, or 
a group of formula X-aryl or X-het, 

or, where two of R 4 , R 5 , R 6 and R 7 are attached to adjacent carbon atoms, they can 
be taken together to form an -0(C n - alkylene)0- moiety, 




(i) 
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R 8 is H, C^e alkyl optionally substituted by one or more halogen, or aryl(C^ 
alkylene), 

R 9 and R 10 are each independently H, Ci. 6 alkyl optionally substituted by one or more 
5 halogen, aryl(C^ alkylene), aryl, heteroaryl or heteroaryl(Ci. 6 alkylene), 

or R 9 and R 10 may be linked together by an alkylene moiety to form, with. the atoms to 
which they are attached, a 4- to 7-membered ring optionally incorporating an 
additional hetero-group selected from an O or S atom or a NR 12 group, 

10 R 11 is aryl, heteroaryl, or Cue alkyl optionally substituted by one or more halogen, 

R 12 is H, C ue alky! optionally substituted by one or more halogen, or CO(C 7 „ 6 alkyl 
optionally substituted by one or more halogen), 

15 X is a direct link, C n - alkylene, O, (C n - alkylene)0, 0(C n - alkylene), CH(OH), C(C V6 
alkyl)OH, CO, S(0) p (C m - alkylene), <C m - alkylene)S(0) p , CH=CH, or C5C, 

"aryl" is phenyl or naphthyl optionally substituted by one or more substituents 
independently selected from halogen, C1-6 alkyl optionally substituted by one or more 

20 substituents independently selected from halogen and OH, Cue alkoxy optionally 
substituted by one or more halogen, CN, O(C 0 - alkylene)CN, (C n - alkylene)CN, 
CO(C V6 alkyl optionally substituted by one or more halogen), (C m - 
alkylene)C0 2 R 13 ,0(C n - alkylene)C0 2 R 13 , (C m - aikylene)CONR H R 15 , (C m - 
alkylene)NR 14 COR 15 , 0(C n - alkylene)CONR 14 R 15 , (C m - alkylene)S(0) p R 13 , (C m - 

25' aIkylene)S0 2 NR 14 R 15 , (C m - alkylene)NR 14 S0 2 R 16 , CH=CHS0 2 R 13 , 

CH=CHS0 2 NR 14 R 15 , CH=CHS0 2 aryl\ CH=CHCOR 13 , and CH=CHCONR 14 R 15 , 

"heteroaryl" is an optionally benzo-fused 5- or 6-membered heterocyclic group linked 
by any available atom in the heterocyclic or benzo-ring (if present), which 
30 heterocyclic group is selected from dioxolyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, 
isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and pyranyl, 

said "heteroaryl" group being optionally substituted by one or more substituents 
35 independently selected from halogen, C n .e alkyl optionally substituted by one or more 
substituents independently selected from halogen or OH, C^e alkoxy optionally 
substituted by one or more halogen, CN, 0(C n - alkylene)CN, (C n - alkylene)CN, 
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CO(d. 6 alkyl optionally substituted by one or more halogen), (C m - alkylene)C0 2 R 13 , 
0(C n -aJkylene)C0 2 R 13 (C m - alkylene)CONR 14 R 15 , (C m - alkylene)NR u COR™ t 0(C n 
- alkylene)CONR 14 R 15 , (C m - alkylene)NR 14 S0 2 R 16 , (C m - a/kylene)S(0) p R 13 , (C m - 
alkylene)S0 2 NR u R^ CH=CHCOR 13 , CH=CHCONR 14 R 15 , CH=CHS0 2 R 13 , 
CH=CHS0 2 NR 14 R 15 , or CH=CHS0 2 aryl\ 

"het w is an optionally benzo-fused 5- or 6-membered heterocyclic group finked to the 
U X" moiety by any available atom in the heterocyclic or benzo-ring (if present), which 
heterocyclic group is selected from dioxofyl, dioxolanyl, furyl, thienyf, pyrrolyl, 
oxazolyl, oxazinyl, thiazinyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl 
and pyranyl, 

or a fully unsaturated, partially or fully saturated analogue thereof, 

such "het M group being optionally substituted by one or more substituents 
independently selected from halogen, C^e alkyl optionally substituted by one or more 
substituents independently selected from halogen and OH, C^ 6 alkoxy optionally 
substituted by one or more halogen, CN t 0(C n - alkylene)CN, (C n - alkylene)CN, 
CO(C V 6 alkyl optionally substituted by one or more halogen), (C m - alkylene)C0 2 R 13 , 
0(C n - alkylene)C0 2 R 13 ,(C m - aIkylene)CONR 14 R 15 , (C m - alkylene)NR 14 COR 15 , 0(C n - 
alkylene)CONR 14 R 15 , (C m - alkylene)NR 14 S0 2 R 16 , (C m - alkylene)S(0) p R 13 , (C m - 
alkyIene)S0 2 NR 14 R 15 , CH=CHCOR 13 , CH=CHCONR 14 R 15 , CH=CHS0 2 R 13 , . 
CH=CHS0 2 NR 14 R 15 , and CH=CHS0 2 aryl 1 , 

"aryl 1 " is phenyl or naphthyl optionally substituted by one or more substituents 
independently selected from halogen, alkyl optionally substituted by one or more 
substituents independently selected from halogen or OH, alkoxy optionally 
substituted by one or more halogen, CN, 0(C n - alkylene)CN, (C n - alkylene)CN, 
00(0^6 alkyl optionally substituted by one or more halogen), (C m - alkylene)C0 2 R 13 t 
0(C„- alkylene)C0 2 R 13 , (C m - a!kylene)CONR 14 R 15 , (C m - alkylene)NR 14 COR 15 , 0(C n 
- alkylene)CONR 14 R 15 f (C m - alkylene)S(0) p R 13 , (C m - alkylene)S0 2 NR 14 R 15 , (C m - 
alkylene)NR 14 S0 2 R 16 , CH=CHS0 2 R 13 , CH=CHS0 2 NR 14 R 15 , CH=CHCOR 13 , and 
CH=CHCONR 14 R 15 , 

R 13 is H, C UQ alkyl optionally substituted by one or more halogen, or aryl 2 (C 1 . 6 
alkylene), 
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R 14 and R 15 are each independently H, alkyl optionally substituted by one or 
more halogen, aryl 2 (C^ alkylene), aryl 2 , heteroaryl 1 or heteroaryl 1 (C V6 alkylene), 
or R 9 and R 10 may be linked together by an alkylene moiety to form, with the atoms to 
5 which they are attached, a 4- to 7-membered ring optionally incorporating an 
additional hetero-group selected from an O or S atom or a NR 12 group, 

R 16 is aryl 2 , heteroaryl 1 , or alkyl optionally substituted by one or more halogen, 

■ 10 "aryl 2 " is phenyl or naphthyl optionally substituted by one or more substituents 

independently selected from halogen; d. 6 alkyl optionally substituted by one or more 
substituents independently selected from halogen or OH, C v6 alkoxy optionally 
substituted by one or more halogen, CN, 0(C n - alkylene)CN, (C n - alkylene)CN, or 
CO(C U 6 alkyl optionally substituted by one or more halogen), 

15 

"heteroaryl 1 " is an optionally benzo-fused 5- or 6-membered heterocyclic group linked 
by any available atom in the heterocyclic or benzo-ring (if present), which 
heterocyclic group is selected from dioxoiyl, furyl, thienyl, pyrrolyf, oxazofyl, thiazolyl, 
isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
20 tetrazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and pyranyl, 

said "heteroaryl 1 " group being optionally substituted by one or more substituents 
independently selected from halogen, d. 6 alkyi optionally substituted by one or more 
substituents independently selected from halogen or OH, alkoxy optionally 
25 substituted by one or more halogen, CN, 0(C n - alkylene)CN, (C n - alkylene)CN, or 
CO(C^ alkyl optionally substituted by one or more halogen), 

wherein the u C-alkylene" linking groups in the definitions above are linear or 
branched, and are optionally substituted by one or more (Ci. 6 alkyl optionally 
30 substituted by one or more halogen) groups, 

m is an integer from 0 to 3, 
n is an integer from 1 to 3, 
and 

35 p is an integer from 0 to 2. 
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The most preferred compounds are selected from: 

(4-chloro-7-(2-methoxyphenyi)isoquino[in-1-yl)guanidine (Via); 
(4-chIoro-7-(3-methoxyphenyl)isoquinolin-1-y()guanidine; 
(4-chloro-7-(4-methoxyphenyl)isoquinolin-1-yl)guanidine; 
(4-bromo-7-(3-methoxyphenyl)isoquinolin-1 -yl)guanidine; 
(4-bromo-7-(4-methoxyphenyl)isoquinolin-1-yl)guanidine; 
(4-chloro-7-(a-hydroxybenzyl)isoquinolin-1-yl)guanidine; 
(4-chloro-7-(3-carboxyphenyl)isoquinoiin-1-yl)guanidine; 
* 1 -guanidino-7-sulphamoylisoquinoline; 
1 -guanidino-7-phenylsulphamoylisoquinoIine; 
4-chloro»1-guanidino-7-sulphamoylisoquinoline; 
4-chloro-7-cyclopentylsulphamoyl-1-guanidinoisoqu/nolme; 
4-chloro-1-guanidino-7-(l-pyrrolidinosulphony!)isoquinoline; 
4-chloro-1-guanidino-7-morpholinosulphonylisoquinoIine; 
4-chloro-1-guanidino-7-[(N-methy[piperazino)su(phonyi]!Soquinoline; 
4-chloro-1 -guanidino-7-(phenylsulphanyl)isoquinoline; and 
4-chloro-1-guanidino-7-(phenylsulphonyl)isoquinoiine. 

Another preferred compound disclosed in WO-A-99/20608 for use in the present 
invention is (4-chloro-7-(2, 6-dimethoxyphenyl)isoquinolin-1 -yi)guanidine - viz: 



NH, 

which can be prepared by the method reported in WO-A-99/20608 (see 
Example 39). 

Another preferred compound disclosed in WO-A-99/20608 for use in the present 
invention is [7-(3-Carboxyphenyl)- 4-chloroisoquino!in-1-yl]guanidine - viz: 



which can be prepared by the method reported in WO-A-99/20608 (see 
Example 55). 
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Suitable l:uPA compounds for use in the present invention are disclosed in PCT 
patent application No. PCT/IB99/01289 (incorporated herein by reference), which 
was filed on 15 July 1999 (published as WO-A-00/05214). Claiming priority dates of 
24 July 1998 and 16 April 1999 Some relevant teachings of that patent application 
5 are provided herein (see the section titled "PCS9494 Compounds"). 

Preferred compounds from WO-A-00/05214 are presented as Examples 32b therein 
(hereinafter referred to as "compound 5214". The formula for Compound 5214 is 
presented in the Examples section. Another preferred compound from . WO-A- 
10 00/05214 is Example 34b therein. 

Other suitable \:uPA compounds for use in the present invention are disclosed in GB 
patent application No. 9908410.5 which was filed on 13 April 1999 (incorporated 
herein by reference) and in US patent application No. .09/546410 (incorporated 
15 herein by reference) and European patent application No. 00302778.6 (incorporated 
herein by reference) and in Japanese patent application No. 2000-104725 
(incorporated herein by reference). Some relevant teachings of those patent 
applications are provided herein (see the section titled "PCS9482 Compounds"). 

20 UROKINASE INHIBITOR ASSAY PROTOCOL 

The following presents a protocol for identifying one or more agents capable of acting 
as an l:uPA that would be suitable for use in the composition of the present invention. 

25 Materials 

uPA (urokinase type plasminogen activator). High molecular weight human 
urokinase from urine, 3000 IU/vial (Caibiochem, 672081) reconstituted in H 2 0 to 
give 30000 IU/ml stock and stored frozen (-18°C). S-2444, chromogenic urokinase 

30 substrate, 25 mg/vial (Quadratech, 820357) was reconstituted in H 2 0 to give 3 mM 
stock and stored at 4°C. Human tPA stimulator (Chromogenix 822130-63/9) was 
reconstituted to 1 mg/ml in buffer; and used fresh. Human tPA (one chain) 10 ng/vial 
(Chromogenix, 821157-039/0) was reconstituted to 4 p.g/ml in buffer and. used fresh. 
S-2288, chromogenic substrate for serine proteases, 25 mg/vial (Chromogenix, 

35 820852-39) was reconstituted in H 2 0 to give 10 mM stock and stored at 4°C. Human 
plasmin, 2 mg/vial (Quadratech, 810665) was reconstituted to 1 mg/ml in buffer and 
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stored frozen (-18°C). Chromozym-PL (Boehringer Mannheim, 378 461), 1 mM stock 
in buffer prepared fresh. 

Methods 

Chromogenic assays are performed to measure uPA, tPA and plasmin activity and 
inhibition of this activity by serine protease inhibitors. 



IC$q and K; values for compounds are calculated by incubation of 33 IU/ml uPA with 
10 0.1 8mM S2444 (substrate) and various compound concentrations, all diluted in uPA 
assay buffer (75 mM Tris, pH 8.1, 50 mM NaCI). A preincubation of compound 
with enzyme is carried out for 15 minutes at 37°C, followed by substrate addition and 
further incubation for 30 minutes at the same temperature. The final assay volume is 
200^1. Absorbance is read at 405nM following preincubation (background, time 
15 zero measurement) and following the 30 minute incubation with substrate using a 
SPECTRAMax microplate reader (Molecular Devices Corporation. Background 
values are subtracted from the final absorbance values. Percentage inhibition is 
calculated and plotted against compound concentration to generate IC50 values. The 
enzymatic Kj is calculated from the known Km of the substrate, 90 fiM, using the 
20 equation Ki=IC 50 /((l+([S]/K m )). 

, The method for analysis of tPA inhibition is similar to that for uPA inhibition. The 
assay utilises final concentrations of tPA of 0.4 ytg/ml with OAmg/ml tPA stimulator, 
0.4 mM S2288 (substrate) and various concentrations of inhibitors, made up in uPA 
25 assay buffer. Pre-incubation is carried out with compound, enzyme and enzyme 
stimulator, as for uPA, prior to the incubation with substrate. Incubation time is 60 
minutes at performed at 37°C. Data analysis is identical to that described above for 
uPA, using a known K m for tPA of 250 jjM. 

30 Plasmin inhibition is assayed by incubating human plasmin at 0.7 fig/ml with 0.2 mM 
Chromozym-PL (substrate) and various concentrations of inhibitors in uPA assay 
buffer. Pre-incubation is carried out as for uPA and the incubation is performed at 
37°C for 30mins. Data manipulation and percentage inhibition is calculated as for 
uPA, using a known K m for plasmin of 200jiM. 
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Analysis 

The following Table presents numerical values as to what would constitute an agent 
5 that would not work as an I:uPA in accordance with the present invention (i.e. a "fail") 
and what would constitute an agent that would work as an l:uPA in accordance with 
the present invention (i.e. a "pass"). In addition, the following Table presents 
numerical values as to what would constitute an agent that would work very well as 
an l:uPA in accordance with the present invention (i.e. a "very good"). 





K, for uPA 




Selectivity over 
inhibition of tPA and 
plasmin 


Pass 


<100 nM 


AND 


>300-fold 


Fail 


>100nM 


OR 


<300-fold 


Very good 


<40' nM 


AND 


>1,000-fold, 
preferab/y > 1,500-fold, 
preferably >2,000-fold, 
preferably >2,500-fold 



MMP INHIBITOR 



A component of the composition of the present invention may be an inhibitor of an 
MMP that has a deleterious effect on wound healing of damaged tissue. Typically, 
the l:MMP will be capable of being identified as being an l:MMP by an MMP assay - 
such as the assay protocol presented herein. 

Thus, in one aspect, the present invention relates to a method of enhancing the 
healing of chronic dermal ulcers, including venous stasis ulcers, diabetic ulcers and 
decubitus ulcers (or pressure sores), by treating the patient with a combination of a 
selective inhibitor of particular MMPs and a growth factor. This combination therapy 
is more effective than treatment with the individual agents. 

The inhibitors of the adverse MMP can either be applied topically or administered 
orally, depending on the properties of the inhibitor and the way in which they are 
formulated. 
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Thus, according to one aspect of the present invention, the composition may 
comprise an l:MMP - such as a selective MMP inhibitor - and a growth factor; 
wherein said MMP has an adverse effect on wound healing in damaged tissue. With 
the co-administration of these two components a more profound efficacy can be 
achieved than by administration of either a growth factor or a MMP inhibitor alone. 
Here, efficacy may be measured by the standard of the FDA in this area, namely the 
time to closure of chronic dermal ulcers under conditions of best care and compared 
to best care alone. 

In one preferred aspect, topical formulations of selective MMP inhibitors can be co- 
administered with topically administered growth factors, such as PDGF, either by 
physically mixing the substances and using a formulation which releases both 
substances into the damaged tissue, such as the wound, environment, or by applying 
one substance at a time and using a treatment protocol which separates application 
of the agents. Alternatively, combined treatment can be achieved using an orally 
administered MMP inhibitor with topical application of a growth factor. 

We believe that the use of certain l:MMP when co-administered with growth factors is 
very advantageous and was, aiso, unexpected and unpredictable. In this respect, 
there are many literature reports show that MMPs are required as part of the cellular 
response downstream from growth factor receptors. We have determined that, whilst 
this may be the case, the protective effects of a selective MMP inhibitor on growth 
factors predominates and this provides the scientific basis for the invention. • 

In accordance with the present invention, the l:MMP may be applied topically mixed 
with the growth factor or the l:MMP may be applied topically but at a different time to 
the growth factor or the l:MMP may be administered orally and the growth factor may 
be applied topically. 

A number of l:MMPs are known. 

By way of example, naturally occurring proteinacious inhibitors that exist include 
Tissue Inhibitors of Metalloproteinases (TIMPs) - see Bode, W. f Fernandez-Catalan, 
C, Grams, F., Gomis-Ruth, FX, Nagase, H., Tschesche, H., Maskos, K. (1999) 
Ann.N.Y. Acad. Sci. 878, 73-91 and Vaalamo, M., Leivo, T., Saariatho-Kere, U. 
(1999) Human Pathology 30 (7), 795-802. These include TIMP-1, TIMP-2, TlMP-3 



85 



WO 01/49309 



PCT/IB00/0 1.935 



and TIMP-4. 

In addition, synthetic inhibitors of MMP exist. These synthetic inhibitors will typically 
be organic compounds. Typically the organic compounds will comprise two 
5 hydrocarbyl groups linked by a -C(0)N(H)- group. Here, the term "hydrocarbyl 
group" means a group comprising at least C and H and may optionally comprise one 
or more other suitable substituents. Examples of such substituents may include 
halo-, alkoxy-, nitro-, an alkyl group, a cyclic group etc. In addition to the possibility 
of the substituents being a cyclic group, a combination of substituents may form a 

10 cyclic group. If the hydrocarbyl group comprises more than one C then those 
carbons need not necessarily be linked to each other. For example, at least two of 
the carbons may be linked via a suitable element or group. Thus, the hydrocarbyl 
group may contain hetero atoms. Suitable hetero atoms will be apparent to those 
skilled in the art and include, for instance; sulphur, nitrogen and oxygen. For some 

15 applications, preferably the agent comprises at least one cyclic group, wherein that 
cyclic group is a polycyclic group, preferably not being a fused polycyciic group. 

The agent may contain halo groups. Here, "halo" means fluoro, chloro, bromo or 
iodo. 

20 

The agent may contain one or more of alkyl, alkoxy, alkenyl, alkylene and alkenylene 
groups - which may be unbranched- or branched-chain. 

The agent may be in the form of a pharmaceutical^ acceptable salt - such as an 
25 acid addition salt or a base salt — ■ or a solvate thereof, including a hydrate thereof. 
For a review on suitable salts see Berge et al , J. Pharm. Sci., 1977, 66, 1-19. 

Preferably the l:MMP inhibits MMP-3 and/or MMP-13. More preferably, the l:MMP is 
selective vs MMP-1 and/or MMP-2 and/or MMP-9 and/or MMP-14. 

30 

Some known MMP inhibitors conform to the following general formula: 




"GENMMP" 
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wherein "A" is known as the "alpha" group and XCO is is a zinc-binding group 
such as a carboxylic acid or hydroxamic acid moiety. 

5 In addition, or in the alternative, a large number of known synthetic inhibitors of 
MMPs generally conform to one of the generic structures in Scheme presented 
below, and . contain a zinc-binding group (ZBG) which co-ordinates with the catalytic 
zinc atom of the MMP active site. The ZBG can typically be carboxylic acids, 
hydroxamic acids, thiols, phosphinates and phosphonates. Reference can be made 
10 to recent reviews for examples of these classes (see Whittaker, M; Floyd, CD.; 
Brown, P.; Gearing, A.J.H. Design and Therapeutic Application of Matrix 
Metalloproteinase Inhibitors. Chem. Rev. 1999, 99, 2735-2776; and Michaelides, 
M.R.; Curtin, M.L Recent Advances. in Matrix Metalloproteinase Inhibitor Research. 
Current Pharmaceutical Design, 1 999, 5, 787-81 9). 

15 



SCHEME 




Examples of such suitable IrMMPs are mentioned in WO-A-90/05719, WO-A- 
20 99/35124, WO-A-99/29667, WO-A-96/27583, WO-A-99/07675, and WO-A-98/33768. 
Preferred inhibitors for use in the present invention are described in WO-A-90/05719, 
WO-A-99/35124, WO-A-99/29667 and PCT/I BOO/00667 filed 18 May 2000. 

A preferred compound from WO-A-90/05719 is compound 5719 - the structural 
25 formula for which is presented in the Examples section. 
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A preferred compound from WO-A-99/29667 is that presented as Example 66 therein 
("compound 9470"). The structural formula of Compound 9470 is presented in the 
Examples section. 

5 

A preferred compound from WO-A-99/35124 is that presented as Example 15 therein 
("compound 9454") - the structural formula for which is presented in the Examples 
section. 

!0 Another preferred compound is Example 14 of WO-A-99/35124. 

Other preferred compounds are disclosed in PCT/IBOO/00667 - in particular Example 
1, Example 2 and Example 3. A very preferred compound from PCT/IBOO/00667 is 
Example 1. 

15 

The inhibitor compounds of WO-A-99/35124 may be presented by the following 
general formula: 




20 

and pharmaceutical^ acceptable salts thereof, wherein 
R 1 is H, OH, d-4 alkyl, C M alkoxy f or C 2 -4 alkenyl, 

25 R 2 is alkyl optionally substituted by fluoro, indolyl, imidazoiyl, S0 2 (C t ^ alkyl), C 5 - 7 
cycioalkyl, 1 
or by an optionally protected OH, SH, CONH 2 , C0 2 H, NH 2 or NHC(=NH)NH 2 group, 
C S -7 cycioalkyl optionally substituted by C-,^ alkyl, 
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or is benzyl optionally substituted by optionally protected OH, d. B alkoxy, benzyloxy 
or benzylthio, 

wherein the optional protecting groups for said OH, SH, CONH 2l NH 2 and 
NHC(=NH)NH 2 groups are selected from Ci. 6 alkyl, benzyl, alkanoyl, 
5 and where the optional protecting groups for said C0 2 H is selected from alkyl or 
benzyl, 

R 3 , R 5 and R 6 are each independently selected from H and F, 
I0 R 4 is CH 3 , CI or F, 
X is HO or HONH, 
Y is a direct link or O, 

!5 

Z is either a group of formula (a): 

R 10 

where R 10 is alkyl, alkoxymethyl, hydroxy(C M alkyl), carboxy(C n ^ alkyl) or 
20 (amino or dimethylamino)C 2 -4 alkyl, 
and R 11 is phenyl, naphthyl or pyridyl 

optionally substituted by up to three substituents independently selected from halo 

and methyl; * 

or(b) 




R 14 isH, OH, CH 3 or halo, 

Ar is a group of formula (c), (d) or (e): 
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( c > (d) (e) 

wherein 
A is N or CR 12 , 
B is N or CR 13 , 
5 provided that A and B are not both N r 

R 7 and R 9 are each independently H or F, 

R 8 , R 12 and R 13 are each independently H, CN, d. 6 alkyl, hydroxyfC^ alkyl), 
10 hydroxy(C^)alkoxy, aikoxy(C^)alkoxy, (amino or dimethylamino)C 1 . 6 alkyl, 
CONH 2 , OH, halo, alkoxy, (C^ B alkoxy)methyl, piperazinylcarbonyl, piperidinyl, 
C(NH 2 )=NOH or C(=NH)NHOH, with the proviso that at least two of R 8 , R 12 and R 13 
are H. 

15 As indicated preferred compounds from WO-A-99/35124 are Example 15 (hereinafter 
referred to as "compound 9454") and Example 14 therein. The formula for 
Compound 9454 is presented in the Examples section. 

Suitable l:MMP compounds for use in the present invention are also disclosed in GB 
20 patent application No. 9912961 which was filed on 3 June 1999 (incorporated herein 
by reference), US patent application No. 60/169578 filed on 8 December 1999 
(incorporated herein by reference) and PCT patent application No. PCT/IBOO/00667 
filed on 18 May 2000 (incorporated herein by reference). Some relevant teachings of 
those patent applications are provided herein (see the section titled "PCS10322 
25 Compounds"). 

Examples of preferred inhibitors for use in the present invention are shown below. 

Inhibitors of MMPs can either be applied topically or administered orally, depending 
30 on the properties of the inhibitor and the way in which they are formulated. 
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Ex. 


Name 


Structure 


Synthesis 


1 


(3R)-3-({[(1S)-2,2-Dimethyl-1- 
«[0*)-1- 

phenylethyljamino}carbonyl)propyl] 
amino}carbonyl)-6-[(3-methyl-4- 
phenyl)phenyl] hexanoic acid 


o 


f h 9 9 H = 

H i c CH, 


See 

Example 1 
of 

WO-A- 
99/35124 


2 


A/1-[(lS)-2,2-Dimethyl-1-({[(1RM- 
phenylethy(]amino}carbonyl)propyl]- 
(A/4-hydroxy)-(2R)-2-{3-[3-methyl- 
(4- 

phenyOphenyl]propyl}butaned(amid 
e. 


HONH" 


h ° c /tch h 3 U 

H 3 C CH 3 


See 

Example 3 
of 

WO-A- 
99/35124 


3 


(3/?)-3-({[( 1 S)-2,2-DimethyM - 

({[(1S)-2-methoxy-1- 

phenylethy!]amino}carbonyl)- 

propy!]amino}carbonyl)-6-[(3- 

methyl-4-phenyl)phenyl] hexanoic 

acid 


0 

HO"^ 


f H 9 GHjOCH, 

H ° c /rc^ ^ 

H 3 C CH 3 3 


See 

Example 
14 of 
WO-A- 
99/35124 


4 


(3R)-3-({[(1 S)-2 f 2-DimethyM- 
({[(1S)-2-methoxy-1~ 
phenylethyl]amino}carbonyl)propyl] 
amino}carbonyl)-6-(3'-methoxy-2- 
methylbiphen-4-yl)hexanoic acid 


O 

HO > ^ 


f H 0 QH 2 OCH 3 

H ° c xrcH 3 ^ 

H i c CH, 


See 

Example 
15 of 
WO-A- 
99/35124 


5 


(2R)-N1-[(1S)-2,2-Dimethyl-1- 
({f(1S)-2-methoxy-1- 
phenylethyl]amino}carbony!)propyl]- 
2-{3-[(3-methy!-4- 
phenyl)phenyl]propyl}-(N4- 
. hydroxy)butanediamide. 


HOHN 


| H 9 CHjOCH, 
H 3 C CH, 


See 

Example 
16 of 
WOA- 
99/35124 


6 


N-Hydroxy 2-[(4-{4-[6-(2- 
hydroxyethoxy)pyridin-2-y]]-3- 
methylpheny 1} piperidin- 1 - 
yl)sulphonyl]-2-methy!propanamide 


HOH ^ 


Me 


See 

Example 1 
of 

0667 


7 


N-Hydroxy 2-{[4-(4-{6-F2- 

(methoxy)ethoxy]pyridin-2-yl}-3- 

methyiphenyl)piperidin-l- 






See 

Example 2 
of 

PCT7IB00/0 
0667 






-so, 

Me 




yl]sulphonyl}-2- 








methylpropanamide 
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8 


N-Hydroxy 4-{[4-(4-{6-[2- 




See 




hydroxyethoxy]pyridin-2-y!}-3- 




Example 3 
of 




methy lpheny l)piperidin- 1 - 


r JT" ° 


PCT/I B00/0 
0667 




yl]sulphonyl}tetrahydro-2H-pyran- 
4-carboxamide 





(Ex. = Example) 



MMP INHIBITOR ASSAY PROTOCOL 

5 

The following presents a protocol for identifying one or more agents capable of acting 
as an l:MMP that would be suitable for use in the composition of the present 
invention. 

10 Materials 

Enzymes 

All of the following enzymes were made by standard techniques in the art: 

15 

Human MMP- 1, catalytic domain, initial stock concentration 1 fiM 
Human MMP-2, catalytic domain, initial stock concentration 6.94 pM 
20 Human MMP-3, catalytic domain, initial stock concentration 36 pM 
Human MMP-9, catalytic domain, initial stock concentration 4.565 \xM 
Human MMP- 14, catalytic domain, initial stock concentration 10 pM. 

25 

Substrates 

MMP-1 substrate (Bachem; CatNo.M-2055) reconstituted in dimethylsulphoxide 
(DMSO) to give a 1 mM stock and stored frozen (-18°C). MMP-2, MMP-3, MMP-9 
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substrate (Neosystem Laboratories; Cat.No.SP970853) reconstituted in DMSO to give 
a 1 mM stock and stored frozen (-18°C). MMP-14 substrate (Bachem; Cat. No. M- 
1895) reconstituted in DMSO to give a 1 mM stock and stored frozen (-18°C). 

Assay Buffers 

For MMP-1 the assay buffer used is 50 mM Tris, 200 mM NaCl, 5mM CaCl 2 , 20 \iM 
ZnCI 2 , 0.05% (w/v) Brij 35, pH 7.5. For MMP-2, MMP-3 and MMP-9 the assay 
buffer used is 100 mM Tris, 100 mM NaCl, 10 mM CaCl 2 , 0.05% (w/v) Brij 35, pH 
7.5. For MMP-14 the buffer used is 50 mM Tris, 100 mM NaCl, 10 mM CaCl 2 , 
0,25%(w/v) Brij 35, pH 7.5. 

Other Materials 

APMA (Sigma; Cat.No. A-9563) reconstituted in DMSO to give a 20 mM stock and 
stored at 4°C. Trypsin (Sigma;T-1426) reconstituted in assay buffer (50 mM Tris, pH 
7.5, 100 mM NaCl, 10 mM CaCI 2 , 0.25% Brij 35) to give a 0.1 ug/ml stock. Trypsin- 
chymotrypsin inhibitor, lOOmg/vial (Sigma;T-9777) reconstituted in assay buffer to 
give a 0.5u.g/ml stock. 

Methods 

Enzyme Activation 

All enzymes are pre-activated at 37°C with aminophenylmercuric acetate (APMA) or 
trypsin before being made up to the final concentrations used in the assay. MMP-1 
(30 nM) is activated with 0.93 mM APMA for 20 minutes, MMP-2 (30 nM) is 
activated with 1.32 mM APMA for 1 hour, MMP-3 (1010 nM) is activated with 1.81 
mM APMA for 3 hours, MMP-9 (100 nM) is activated with 2 mM APMA for 2 hours 
and MMP-14 (900nM) is activated with 0.9 ng/ml trypsin for 25 minutes after which 
4.5 ng/ml trypsin inhibitor is added. 
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MMP Assay Protocol 

All assays are carried out in black 96-weIl plates with a final volume of 100 \xl in each 
well. Compounds are dissolved in dimethylsulphoxide (DMSO) to 1 mM. Solutions 
5 are then serially diluted in buffer to give the final concentrations shown. The addition 
of substrate is preceded by an initial pre-incubation of enzyme and inhibitor at 37°C 
for 15 minutes. For MMP-2, MMP-3, MMP-9 and MMP- 1 4 fluorescence is read 
every 2 minutes at 328nm 7^ K and 393nm X cm for 1 hour using a Fluorostar 
fluorimeter (BMG) with BIOLISE software. For MMP-1 assays the filters used are 
10 . 355nm X ex and 440nm A. cm ; fluorescence is read every 2 minutes for 1 hour. 

Analysis 

The following Table presents numerical values as to what would constitute an agent 
15 that would hot work as an l:MMP3 in accordance with the present invention (i.e. a 
"fail") and what would constitute an agent that would work as an I:MMP in 
accordance with the present invention (i.e. a "pass"). In addition, the following Table 
presents numerical values as to what would constitute an agent that would work very 
well as an l:MMP3 in accordance with the present invention (i.e. a "very good"). 

,20 





K, for MMP of 
interest 




Selectivity over other 
WIMPs thought to be 
essential for damaged 
tissue, such as wound, 
healing processes 


Pass 


<100 nM 


AND 


> 100-fold 


Fail 


>100 nM 


OR 


<1 00-fold 


Very good 


<40 nM 


AND 


>200-fold 

preferably >300-fold, 
preferably >400-fold t 
preferably >450-fold 



The above assay protocol may be adapted for other MMP targets. 
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OTHER ACTIVE COMPONENTS 

The composition of the present invention may also comprise other therapeutic 
substances in addition to the growth factor and the inhibitor agent. 

5 

ANTIBODY 

As indicated, the inhibitor agent for use in the composition of the present invention 
may be one or more antibodies. 

10 

The "antibody 11 as used herein includes but is not limited to, polyclonal, monoclonal, 
chimeric, single chain, Fab fragments and fragments produced by a Fab expression 
library. Such fragments include fragments of whole antibodies which retain their 
binding activity for a target substance, Fv, F(ab') and F(ab')2 fragments, as well as 
15 single chain antibodies (scFv), fusion proteins and other synthetic proteins which 
comprise the antigen-binding site of the antibody. Furthermore, the antibodies and 
fragments thereof may be humanised antibodies, for example as described in US-A- 
239400. Neutralizing antibodies, i.e., those which inhibit biological activity of the 
substance polypeptides, are especially preferred for diagnostics and therapeutics. 

20 

Antibodies may be produced by standard techniques, such as by immunisation with 
the substance of the invention or by using a phage display library. 

If polyclonal antibodies are desired, a selected mammal (e.g.,. mouse, rabbit, goat, 
25 horse, etc.) is immunised with an immunogenic polypeptide bearing a epitope(s) 
obtainable from an identified agent and/or substance of the present invention. 
Depending on the host species, various adjuvants may be used to increase 
immunological response. Such adjuvants include, but are not limited to, Freund's, 
mineral gels such as aluminium hydroxide, and surface active substances such as 
30 lysolecithin, pluronic poiyois, polyanions, peptides, oil emulsions, keyhole limpet 
hemocyanin, and dinitrophenol. BCG (Bacilli Calmette-Guerin) and Corynebacterium 
parvum are potentially useful human adjuvants which may be employed if purified the 
substance polypeptide is administered to immunologically compromised individuals 
for the purpose of stimulating systemic defence. 

35 

Serum from the immunised animal is collected and treated according to known 
procedures. If serum containing polyclonal antibodies to an epitope obtainable from 
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an identifed agent and/or substance of the present invention contains antibodies to 
other antigens, the polyclonal antibodies can be purified by immunoaffmity 
chromatography. Techniques for producing and processing polyclonal antisera are 
known in the art. In order that such antibodies may be made, the invention also 
5 provides polypeptides of the invention or fragments thereof haptenised to another 
polypeptide for use as immunogens in animals or humans. 

Monoclonal antibodies directed against particular epitopes can also be readily 
produced by one skilled in the art. The general methodology for making monoclonal 
antibodies by hybridomas is well known. Immortal antibody-producing cell lines can 
be created by cell fusion, and also by other techniques such as direct transformation 
of B lymphocytes with oncogenic DNA, or transfection with Epstein-Barr virus. 
Panels of monoclonal antibodies produced against orbit epitopes can be screened for 
various properties; i.e., for isotype and epitope affinity. 

Monoclonal antibodies may be prepared using any technique which provides for the 
production of antibody molecules by continuous cell lines in culture. These include, 
but are not limited to, the hybridoma technique originally described by Koehler and 
Milstein (1975 Nature 256:495-497), the human B-cell hybridoma technique (Kosbor 
et al (1983) Immunol Today 4:72; Cote et at (1983) Proc Natl Apad Sci 80:2026- 
2030) and the EBV-hybridoma technique (Cola et al (1985) Monoclonal Antibodies 
and Cancer Therapy, Alan R Liss Inc, pp 77-96). In addition, techniques developed 
for the production of "chimeric antibodies", the splicing of mouse antibody genes to 
human antibody genes to obtain a molecule with appropriate antigen specificity and 
biological activity can be used (Morrison et al (1984) Proc Natl Acad Sci 81:6851- 
6855; Neuberger et al (1984) Nature 312:604-608; Takeda et al (1985) Nature 
314:452-454). Alternatively, techniques described for the production of single chain 
antibodies (US Patent No. 4,946,779) can be adapted to produce the substance 
specific single chain antibodies. 

Antibodies may also be produced by inducing in vivo production in the lymphocyte 
population or by screening recombinant immunoglobulin libraries or panels of highly 
specific binding reagents as disclosed in Orlandi et al (1989, Proc Natl Acad Sci 86: 
3833-3837), and Winter G and Milstein C (1991; Nature 349:293-299). 

Antibody fragments which contain specific binding sites for the substance may also 
be generated. For example, such fragments include, but are not limited to, the 
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F(ab')2 fragments which can be produced by pepsin digestion of the antibody 
molecule and the Fab fragments which can be generated by reducing the disulfide 
bridges of the F(ab')2 fragments. Alternatively, Fab expression libraries may be 
constructed to allow rapid and easy identification of monoclonal Fab fragments with 
5 the desired specificity (Huse WD et al (1989) Science 256:1275-128 1). 

GENERAL ASSAY TECHNIQUES 

Any one or more of appropriate targets - such as an amino acid sequence and/or 
10 nucleotide sequence for a protein that is upregulated in a damaged tissue, such as a 
wound, environment - may be used for identifying an agent capable of inhibiting the 
action of said protein. 

The target employed in such a test may be free in solution, affixed to a solid support, 
15 borne on a cell surface, or located intracellular^. The abolition of target activity or 
the formation of binding complexes between the target and the agent being tested 
may be measured. 

The assay of the present invention may be a screen, whereby a number of agents 
20 are tested. In one. aspect, the assay method of the present invention is a high 
through put screen. 

Techniques for drug screening may be based on the method described in Geysen, 
European Patent Application 84/03564, published on September 13, 1984. In 

25 summary, large numbers of different small peptide test compounds are synthesized 
on a solid substrate, such as plastic pins or some other surface. The peptide test 
compounds are reacted with a suitable target or fragment thereof and washed. 
Bound entities are then detected - such as by appropriately adapting methods well 
known in the art. A purified target can also be coated directly onto plates for use in a 

30 drug screening techniques. Alternatively, non-neutralising antibodies can be used to 
capture the peptide and immobilise it on a solid support; 

This invention also contemplates the use of competitive drug screening assays in 
which neutralising antibodies capable of binding a target specifically compete with a 
35 test compound for binding to a target 
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Another technique for screening provides for high throughput screening (HTS) of 
agents having suitable binding affinity to the substances and is based upon the 
method described in detail in WO 84/03564. 

5 It is expected that the assay methods of the present invention will be suitable for both 
small and large-scale screening of test compounds as well as in quantitative assays. 

In one preferred aspect, the present invention relates to a method of identifying 
agents that selectively inhibit one or more protease proteins that are upregulated in a 
10 damaged tissue, such as a wound, environment. 

REPORTERS 

A wide variety of reporters may be used in the assay methods (as well as screens) of 
15 the present invention with preferred reporters providing conveniently detectable 
signals (eg. by spectroscopy). By way of example, a number of companies such as 
Pharmacia Biotech (Piscataway, NJ), Promega (Madison, Wl), and US Biochemical 
Corp (Cleveland, OH) supply commercial kits and protocols for assay procedures. 
Suitable reporter molecules or labels include those radionuclides, enzymes, 
20 fluorescent, chemilurninescent, or chromogenic agents as well as substrates, 
cofactors, inhibitors, magnetic particles and the like. Patents teaching the use of 
such labels include US-A-38 17837; US-A-3850752; US-A-3939350; US^A-3996345; 
US-A-4277437; US-A-4275149 and US-A-4366241. 

25 HOST CELLS 

The term "host cell" - in relation to the present invention includes any cell that could 
comprise the target for the agent of the present invention. 

30 Thus, a further embodiment of the present invention provides host cells transformed 
or transfected with a polynucleotide that is or expresses the target of the present 
invention. Preferably said polynucleotide is carried in a vector for the replication and 
expression of polynucleotides that are to be the target or are to express the target. 
The cells will be chosen to be compatible with the said vector and may for example 

35 be prokaryotic (for example bacterial), fungal, yeast or plant cells. 
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The gram negative bacterium £ coli is widely used as a host for heterologous gene 
expression. However, large amounts of heterologous protein tend to accumulate 
inside the cell. Subsequent purification of the desired protein from the bulk of £ coli 
intracellular proteins can sometimes be difficult 

In contrast to £. coli, bacteria from the genus Bacillus are very suitable as 
heterologous hosts because of their capability to secrete proteins into the culture 
medium. Other bacteria suitable as hosts are those from the genera Streptomyces 
and Pseudomonas. 

Depending on the nature of the polynucleotide encoding the polypeptide of the 
present invention, and/or the desirability for further processing of the expressed ' 
protein, eukaryotic hosts such as yeasts or other fungi may be preferred. In general, 
yeast cells are preferred over fungal cells because they are easier to manipulate. 
However, some proteins are either poorly secreted from the yeast cell, or in some 
cases are not processed properly (e.g. hyperglycosylation in yeast). In these 
instances, a different fungal host organism should be selected. 

Examples of suitable expression hosts within the scope of the present invention are 
fungi such as Aspergillus species (such as those described in EP-A-01 84438 and 
EP-A-0284603) and Trichoderma species; bacteria such as Bacillus species (such as 
those described in EP-A-01 34048 and EP-A-0253455), Streptomyces species and 
Pseudomonas species; and yeasts such as Kluyveromyces species (such as those 
described in EP-A-0096430 and EP-A-0301670) and Saccharomyces species. By 
way of example, typical expression hosts may be selected from Aspergillus niger % 
Aspergillus niger van tubigenis, Aspergillus niger var. awamori, Aspergillus acu(eatis t 
Aspergillus nidulans, Aspergillus orvzae, Trichoderma reesei f Bacillus subtilis, 
Bacillus licheniformis, Bacillus amyloliquefaciens, Kluyveromyces lactis and 
Saccharomyces cerevisiae. 

The use of suitable host cells - such as yeast, fungal and plant host cells - may 
provide for post-translational modifications (e.g. myristoylation, glycosylation, 
truncation, lapidation and tyrosine, serine or threonine phosphorylation) as may be 
needed to confer optimal biological activity on recombinant expression products of 
the present invention. 
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ORGANISM 

The term "organism" in relation to the present invention includes any organism that 
could comprise the target according to the present invention and/or products 
5 obtained therefrom. Examples of organisms may include a fungus, yeast or a plant. 

The term "transgenic organism" in relation to the present invention includes any 
organism that comprises the target according to the present invention and/or 
products obtained. 

!0 

TRANSFORMATION OF HOST CELLS/HOST ORGANISMS 

As indicated earlier, the host organism can be a prokaryotic or a eukaryotic 
organism. Examples of suitable prokaryotic hosts include E. coli and Bacillus subtilis. 
15 Teachings on the transformation of prokaryotic hosts is well documented -in the art, 
for example see Sambrook et al (Molecular Cloning: A Laboratory Manual, 2nd 
edition, ,1989, Cold Spring Harbor Laboratory Press) and Ausubel et a/., Current 
Protocols in Molecular Biology (1995), John Wiley & Sons, Inc. 

20 If a prokaryotic host is used then the nucleotide sequence may need to be suitably 
modified before transformation - such as by removal of introns. 

In another embodiment the transgenic organism can be a yeast. In this regard, yeast 
hsive also been widely used as a vehicle for heterologous gene expression. The 

25 species Saccharomyces cerevisiae has a long history of industrial use, including its 
use for heterologous gene expression. Expression of heterologous genes in 
Saccharomyces cerevisiae has been reviewed by Goodey et al (1987, Yeast 
Biotechnology, D R Berry et al, eds, pp 401-429, Alien and Unwin, London) and by 
King et al (1989, Molecular and Cell Biology of Yeasts, E F Walton and G T 

30 Yarronton, eds, pp 107-133, Blackie, Glasgow). 

For several reasons Saccharomyces cerevisiae is well suited for heterologous gene 
expression. First, it is non-pathogenic to humans and it is incapable of producing 
certain endotoxins. Second, it has a long history of safe use following centuries of 
35 commercial exploitation for various purposes. This has led to wide public 
acceptability. Third, the extensive commercial use and research devoted to the 
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organism has resulted in a wealth of knowledge about the genetics and physiology 
as well as large-scale fermentation characteristics of Saccharomyces cerevisiae. 

A review of the principles of heterologous gene expression in Saccharomyces 
cerevisiae and secretion of gene products is given by E Hinchciiffe E Kenny (1993, 
"Yeast as a vehicle for the expression of heterologous genes", Yeasts, Vol 5, 
Anthony H Rose and J Stuart Harrison, eds, 2nd edition, Academic Press Ltd.). 

Several types of yeast vectors are available, including integrative vectors, which 
require recombination with the host genome for their maintenance, and 
autonomously replicating plasmid vectors. 

In order to prepare the transgenic Saccharomyces, expression constructs are 
prepared by inserting the nucleotide sequence of the present invention into a 
construct designed for expression in yeast. Several types of constructs used for 
heterologous expression have been developed. The constructs contain a promoter 
active in yeast fused to the nucleotide sequence of the present invention, usually a 
promoter of yeast origin, such as the GAL1 promoter, is used. Usually a signal 
sequence of yeast origin, such as the sequence encoding the SUC2 signal peptide, 
is used. A terminator active in yeast ends the expression system. 

For the transformation of yeast several transformation protocols have been 
developed. For example, a transgenic Saccharomyces according to the present 
invention can be prepared by following the teachings of Hinnen et al (1978, 
Proceedings of the National Academy of Sciences of the USA 75, 1929); Beggs, J D 
(1978, Nature, London, 275, 104); and Ho, H et al (1983, J Bacteriology 153, 163- 
168). 

The transformed yeast cells are selected using various selective markers. Among 
the markers used for transformation are a number of auxotrophic markers such as 
LEU2, HIS4 and TRP1, and dominant antibiotic resistance markers such as 
aminoglycoside antibiotic markers, eg G418. 

Another host organism is a plant. The basic principle in the construction of 
genetically modified plants is to insert genetic information in the plant genome so as 
to obtain a stable maintenance of the inserted genetic material. Several techniques 
exist for inserting the genetic information, the two main principles being direct 
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introduction of the genetic information and introduction of the genetic information by 
use of a vector system. A review of the general techniques may be found in articles 
by Potrykus (Annu Rev Plant Physiol Plant Mo! Biol [1991] 42:205-225) and Christou 
(Agro-Food-Industry Hi-Tech March/April 1994 17-27). Further teachings on plant 
5 transformation may be found in EP-A-0449375. 

Thus, the present invention also provides a method of transforming a host cell with a 
nucleotide sequence that is to be the target or is to express the target. Host cells 
transformed with the nucleotide sequence may be cultured under conditions suitable 

10 for the expression of the encoded protein. The protein produced by a recombinant 
cell may be displayed on the. surface of the cell. If desired, and as will be understood 
by those of skill in the art, expression vectors containing coding sequences can be 
designed with signal sequences which direct secretion of the coding sequences 
through a particular prokaryotic or eukaryotic ceil membrane. Other recombinant 

1 5 constructions may join the coding sequence to. nucleotide sequence encoding a 
polypeptide domain which will facilitate purification of soluble proteins (Kroil DJ et al 
(1993) DNA Cell Biol 12:441-53). 

THERAPY 

20 

The agents identified by the assay method of the present invention may be used as 
therapeutic agents - i.e. in therapy applications. 

As with the. term "treatment", the term "therapy" includes curative effects, alleviation 
25 effects, and prophylactic effects. 

The therapy may be on humans or animals. 

The therapy can include the treatment of one or more of chronic dermal ulceration, 
30 diabetic ulcers, decubitus ulcers (or pressure sores), venous insufficiency ulcers, 
venous stasis ulcers, burns, corneal ulceration or melts. 

The therapy may be for treating conditions associated with impaired damaged tissue, 
such as wound, healing, where impairment is due to diabetes, age, cancer or its 
35 treatment (including radiotherapy), neuropathy, nutritional deficiency or chronic 
disease. 
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The present invention also provides a pharmaceutical composition comprising a 
therapeutically effective amount of the agent(s) and/or growth factor of the present 
5 invention and a pharmaceutical^ acceptable carrier, diluent or excipient (including 
combinations thereof). 

The pharmaceutical compositions may be for human or animal usage in human and 
veterinary medicine and will typically comprise any one or more of a pharmaceutically 

10 acceptable diluent, carrier, or excipient. Acceptable carriers or diluents for 
therapeutic use are well known in the pharmaceutical art, and are described, for 
example, in Remington's Pharmaceutical Sciences, Mack Publishing Co. (A. R. 
Gennaro edit. 1985). The choice of. pharmaceutical earner, excipient or diluent can 
be selected with regard to the intended route of administration and standard 

1 5 pharmaceutical practice. The pharmaceutical compositions may comprise as - or in 
addition to - the carrier, excipient or diluent any suitable binder(s), lubricant(s), 
suspending agent(s), coating agent(s), solubilising agent(s). 

Preservatives, stabilizers, dyes and even flavoring agents may be provided in the 
20 pharmaceutical composition. Examples of preservatives include sodium benzoate, 
sorbic acid and esters of p-hydroxybenzoic acid. Antioxidants and suspending 
agents may be also used. 

There may be different composition/formulation requirements dependent on the 
25 different delivery systems. By way of example, the pharmaceutical composition of 
the present invention may be formulated to be administered using a mini-pump or by 
a mucosal route, for example, as a nasal spray or aerosol for inhalation or intestable 
solution, or parenterally in which the composition is formulated by an injectable form, 
for delivery, by, for example, an intravenous, intramuscular or subcutaneous route. 
30 Alternatively, the formulation may be designed to be administered by a number of 
routes. 

Where the agent is to be administered mucosally through the gastrointestinal 
mucosa, it should be able to remain stable during transit though the gastrointestinal 
35 tract; for example, it should be resistant to proteolytic degradation, stable at acid pH 
and resistant to the detergent effects of bile. 
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Where appropriate, the pharmaceutical compositions can be administered by 
inhalation, in the form of a suppository or pessary, topically in the form of a lotion, 
solution, cream, ointment or dusting powder, by use of a skin patch, orally in the form 
of tablets containing excipients such as starch or lactose, or in capsules or ovules 
either alone or in admixture with excipients, or in the form of elixirs, solutions or 
suspensions containing flavouring or colouring agents, or they can be injected 
parenteral^, for example intravenously, intramuscularly or subcutaneously. For 
parenteral administration, the compositions may be best used in the form of a sterile 
aqueous solution which may contain other substances, for example enough salts or 
monosaccharides to make the solution isotonic with blood. For buccal or sublingual 
administration the compositions may be administered in the form of tablets or 
lozenges which can be formulated in a conventional manner. 

For some embodiments, the agents and/or growth factors of the present invention 
may also be used in combination with a cyclodextrin. Cyclodextrins are known to 
form inclusion and non-inclusion complexes with drug molecules. Formation of a 
drug-cyclodextrin complex may modify the solubility, dissolution rate, bioavailability 
and/or stability property of a drug molecule. Drug-cyclodextrin complexes are 
generally useful for most dosage forms and administration routes. As an alternative 
to direct complexation with the drug the cyclodextrin may be used as an auxiliary 
additive, e.g. ^as a carrier, diluent or solubiliser. Alpha-, beta- and gamma- 
cyclodextrins are most commonly used and suitable examples are described in WO- 
A-91/11172, WO-A-94/02518 and WO-A-98/55148. 

If the growth factor and/or the inhibitor agent is a protein, then said protein may be 
prepared in situ, in the subject being treated. In this respect, nucleotide sequences 
encoding said protein may be delivered by use of non-viral techniques (e.g. by use of 
liposomes) and/or viral techniques (e.g. by use of retroviral vectors) such that the 
said protein is expressed from said nucleotide sequence. 

In a preferred embodiment, the pharmaceutical of the present invention is 
administered topically. 

Hence, preferably the pharmaceutical is in a form that is suitable for topical delivery. 
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ADMINISTRATION 

The term "administered" includes delivery by viral or non-viral techniques. Viral delivery 
mechanisms include but are not limited to adenoviral vectors, adeno-associated viral 
5 (AAV) vectos, herpes viral vectors, retroviral vectors, lentiviral vectors, and baculoviral 
vectors. Non-viral delivery mechanisms include lipid mediated transfection, liposomes, 
immunoliposomes, lipofectin, cationic facial ampbiphiles (CFAs) and combinations 
thereof. 

10 The components of the present invention may be administered alone but will 
generally be administered as a pharmaceutical composition - e.g. when the 
components are is in admixture with a suitable pharmaceutical excipient, diluent or 
carrier selected with regard to the intended route of administration and standard 
pharmaceutical practice. 

15 

For example, the components can be administered (e.g. orally or topically) in the 
form of tablets, capsules, ovules, elixirs, solutions or suspensions, which may contain 
flavouring or colouring agents, for immediate-, delayed-, modified-, sustained-, 
pulsed- or controlled-release applications. 

20 

If the pharmaceutical is a tablet, then the tablet may contain excipients such as 
microcrystalline cellulose, lactose, sodium citrate, calcium carbonate, dibasic calcium 
phosphate and glycine, disintegrants such as starch (preferably corn, potato or 
tapioca starch), sodium starch glycollate, croscarmellose sodium and certain 
25 complex silicates, and granulation binders such as polyvinylpyrrolidone, 
hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose (HPC), sucrose, 
gelatin and acacia. Additionally, lubricating agents such as magnesium stearate, 
stearic acid, glyceryl behenate and talc may be included. 

30 Solid compositions of a similar type may also be employed as fillers in gelatin 
capsules. Preferred excipients in this regard include lactose, starch, a cellulose, milk 
sugar or high molecular weight polyethylene glycols. For aqueous suspensions 
and/or elixirs, the agent may be combined with various sweetening or flavouring 
agents, colouring matter or dyes, with emulsifying and/or suspending agents and with 

35 diluents such as water, ethanol, propylene glycol and glycerin, and combinations 
thereof. 
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The routes for administration (delivery) include, but are not limited to, one or more of: 
oral (e.g. as a tablet, capsule, or as an ingestable solution), topical, mucosal (e.g. as 
a nasal spray or aerosol for inhalation), nasal, parenteral (e.g. by an injectable form), 
gastrointestinal, intraspinal, intraperitoneal, intramuscular, intravenous, intrauterine, 
5 intraocular, intradermal, intracranial, intratracheal, intravaginal, 

intracerebroventricular, intracerebral, subcutaneous, ophthalmic (including intravitreal 
or intracameral), transdermal, rectal, buccal, vaginal, epidural, sublingual. 

In a preferred aspect, the pharmaceutical composition is delivered topically. 

10 

Preferably, the composition of the present invention is administered topically for 
treating chronic dermal ulcers. 

It is to be understood that not all of the components of the pharmaceutical need be 
15 administered by the same route. Likewise, if the composition comprises more than 
one active component, then those components may be administered by different 
routes. 

If a component of the present invention is administered parenterally, then examples 
20 of such administration include one or more of: intravenously, intra-arterially, 
intraperitoneal^, intrathecal^, intraventricularly, ■ intraurethrally, intrasternally, 
intracranial^, intramuscularly or subcutaneously administering the component; 
and/or by using infusion techniques. 

25 For parenteral administration, the component is best used in the form of a sterile 
aqueous solution which may contain other substances, for example, enough salts or 
glucose to make the solution isotonic with blood. The aqueous solutions should be 
suitably buffered (preferably to a pH of from 3 to 9), if necessary. The preparation of 
suitable parenteral formulations under sterile conditions is readily accomplished by 

30 standard pharmaceutical techniques well-known to those skilled in the art. 

As indicated, the component(s) of the present invention can be administered 
intranasal^ or by inhalation and is conveniently delivered in the form of a dry powder 
inhaler or an aerosol spray presentation from a pressurised container, pump, spray 
35 or nebuliser with the use of a suitable propellant, e.g. dichlorodifluoromethane, 
trichlorofluoromethane, dichlorotetrafluoroethane, a hydrofluoroalkane such as 
1,1,1,2-tetrafluoroethane (HFA 134A™) or 1,1,1,2,3,3,3-heptafluoropropane (HFA 
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227EA™), carbon dioxide or other suitable gas. In the case of a pressurised aerosol, 
the dosage unit may be determined by providing a valve to deliver a metered 
amount. The pressurised container, pump, spray or nebuiiser may contain a solution 
or suspension of the active compound, e.g. using a mixture of ethanol and the 
5 propellant as the solvent, which may additionally contain a lubricant, e.g. sorbitan 
trioleate. Capsules and cartridges (made, for example, from gelatin) for use in an 
inhaler or insufflator may be formulated to contain a powder mix of the agent and a 
suitable powder base such as lactose or starch. 

10 Alternatively, the component(s) of the present invention can be administered in the 
form of a suppository or pessary, or it may be applied topically in the form of a gel, 
hydrogel, lotion, solution, cream, ointment or dusting powder. The component(s) of 
the present invention may also be dermally or transdermal^ administered, for 
example, by the use of a skin patch. They may also be administered by the 

15 pulmonary or rectal routes. They may also be administered by the ocular route. For 
ophthalmic use, the compounds can be formulated as micronised suspensions in 
isotonic, pH adjusted, sterile saline, or, preferably, as . solutions in isotonic, pH 
adjusted, sterile saline, optionally in combination with a preservative such as a 
benzylalkonium chloride. Alternatively, they may be formulated in an ointment such 

20 as petrolatum. 

For application topically to the skin, the component(s) of the present invention can be 
formulated as a suitable ointment containing the active compound suspended or 
dissolved in, for example, a mixture with one or more of the following: mineral oil, 

25 liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene 
polyoxypropylene compound, emulsifying wax and water. Alternatively, it can be 
formulated as a suitable lotion or cream, suspended or dissolved in, for example, a 
mixture of one or more of the following: mineral oil, sorbitan monostearate, a 
polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters wax, cetearyl alcohol, 

30 2-octyldodecanol, benzyl alcohol and water. 

DOSE LEVELS 

Typically, a physician will determine the actual dosage which will be most suitable for 
35 an individual subject. The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the metabolic stability and length of 
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action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the individual undergoing therapy. 

5 Depending upon the need, the agent may be administered at a dose of from 0.01 to 
30 mg/kg body weight, such as from 0.1 to 10 mg/kg, more preferably from 0.1 to 1 
mg/kg body, weight. 

If the composition is applied topically, then typical doses may be in the order of about 
I0 1 to 50 mg/cm 2 of damaged tissue, such as wound, area. 

FORMULATION 

The component(s) of the present invention may be formulated into a pharmaceutical 
1 5 composition, such as by mixing with one or more of a suitable carrier, diluent or 
excipient, by using techniques that are known in the art. 

PHARMACEUTICAL!. Y ACTIVE SALT 

20 The agent of the present invention may be administered as a pharmaceutical^ 
acceptable salt. Typically, a pharmaceutical^ acceptable salt may be readily 
prepared by using a desired acid or base, as appropriate. The salt may precipitate 
from solution and be collected by filtration or may be recovered by evaporation of the 
solvent. 

25 

ANIMAL TEST MODELS 

In vivo models may be used to investigate and/or design therapies or therapeutic 
agents to treat chronic wounds. The models could be used to investigate the effect of 
30 various tools/lead compounds on a variety of paramaters which are implicated in the 
development of ro treatment of a chronic wound. These animal test models can be 
used as, or in, the assay of the present invention. The animal test model will be a 
non-human animal test model. 

35 
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GENERAL RECOMBINANT PNA METHODOLOGY TECHNIQUES 



Although in general the techniques mentioned herein are well known in the art, 
reference may be made in particular to Sambrook et a/., Molecular Cloning, A 
Laboratory Manual (1989) and Ausubel et a/.; Short Protocols in Molecular Biology 
(1999) 4 th Ed, John Wiley & Sons, Inc. PCR is described in US-A-4683195, US-A- 
4800195 and US-A-4965188. 

SUMMARY 

In summation, the present invention relates to a pharmaceutical for use in damaged 
tissue, such as wound, treatment (e.g. healing); the pharmaceutical comprising a 
composition which comprises: (a) a growth factor; and (b) an inhibitor agent; and 
optionally (c) a pharmaceutical^ acceptable carrier, diluent or excipient; wherein the 
inhibitor agent can inhibit the action of at least one specific protease protein that is 
upregulated in a damaged tissue, such as a wound, environment. 

The present invention also relates to uses of said composition, as well as to process 
for making same. 

Otherwise expressed, the present invention relates to a pharmaceutical for use In 
damaged tissue, such as wound, treatment (e.g. healing); the pharmaceutical 
comprising a composition which comprises: (a) a growth factor; and (b) an inhibitor 
agent; and optionally (c) a pharmaceutical^ acceptable carrier, diluent or excipient; 
wherein the inhibitor agent can inhibit the action of at least one specific protease 
protein that is upregulated in a damaged tissue, such as a wound, environment; and 
wherein said protease protein would otherwise be capable of detrimentally degrading 
said growth factor. 

EXAMPLES 

The present invention will now be described only by way of example. 
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Test 1 

Biochemical determination of protection growth factor degradation by protease 
inhibitors 

5 

Experiments are designed to assess the potential of uPA inhibitors and MMP 
inhibitors to .protect growth factors from degradation by individual protease enzymes. 

To assess the susceptibility of a growth factor to degradation by a protease, 
10 individual growth factors are incubated with a range of protease enzymes (including 
uPA, tPA, plasmin or MMPs-1, -2, -3, -9, -13 or 14) at 37°C ( for times ranging from 15 
minutes to 48 hours. The effect of uPA on growth factor degradation is assessed in 
both the presence and absence of plasminogen. • 

!5 Degradation of a particular growth factor by individual proteases is then assessed by 
either quantifying the reduction in growth factor levels or measuring the presence of 
peptide degradation products. 

Biological techniques suitable for the quantification of growth factor degradation 
20 include: HPLC detection, Western blots analysis using specific growth factor 
antibodies and the use of radiolabeled growth factors. 

In instances where individual proteases are found to result in measurable growth 
factor degradation during the incubation period, then protease inhibitor compounds 
25 are evaluated for their protective activity against this degradation. 

Compounds are pre-incubated (for 15minutes) and degradation is assessed by one 
of the methods as described above. All compounds are tested at concentrations 
previously shown to inhibit the activity of individual proteases as measured against a 
30 fluorescent substrate. The vehicle (DMSO) used does not effect growth factor 
stability. 

These experiments demonstrate the potential of l:uPAs (such as those mentioned 
above) or certain l:MMPs (such as those mentioned above) to protect growth factors 
35 from degradation and therefore the clinical potential of treatments involving co- 
administration with these agents with growth factors. 

no 
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Test 2 

Functional enhancement of growth factor activity in cell biology experiments 



- Migration 

Experiments are conducted with primary human dermal cells such as fibroblasts, 
keratinocytes and endothelial cells. Control studies measure the migratory capacity 
of cells through or over a suitable physiological matrix (e.g. collagen, fibronectin, 
Matrigel™). Individual growth factors are tested for their ability to enhance the 
migration of cells over a given time, and the optimum concentration of growth factor 
is thus determined for future experiments. To assess the effect of individual 
proteases on cell migration, various concentrations of purified human proteases are 
pre-incubated with the appropriate growth factor(s). Following this treatment, growth 
factors are re-tested for their ability to enhance cell migration over this altered matrix. 
If cell migration is reduced under these circumstances then it was concluded that the 
protease tested is capable of degrading the matrix over which the cells are migrating. 
To assess the functional protective effect of protease inhibitors, compounds are 
added to the matrix prior to addition of the purified protease. 

Proliferation 

Experiments are conducted with primary human dermal cells such as fibroblasts, 
keratinocytes and endothelial cells. The endpoint of these studies is cell proliferation 
as measured by standard methods such as thymidine incorporation or cell number. 
Individual growth factors are tested for their ability to enhance the proliferation of 
cells over a given time, and the optimum concentration of growth factor is thus 
determined for future experiments. Protease inhibitors alone are also tested for their 
ability to enhance cell proliferation. Combination experiments involve assessing the 
proliferative effect of growth factors following pre-treatment of the growth factor with a 
specific protease. To assess the functional protective effect of protease inhibitors, 
growth factors are pre-incubated with the protease inhibitor compounds prior to 
addition of the purified protease. Cell proliferation is then determined as described 
above. 

These experiments demonstrate that l:uPAs (such as those mentioned above) and 
l:MMPs (such as those mentioned above) can protect growth factors and/or growth 
factor receptors to give an additive and/or synergistic effect on cell function, 
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demonstrating the clinical potential of co-administration of these inhibitors with 
growth factors. 

Example 1: The effect of human uPA, Plasmin, MMP-3 and MMP-13 and their 
5 inhibitors on Growth Factors //* vitro 

Materials and methods 

Materials 

10 

Human recombinant TGF-02 and KGF-2 were obtained from R&D Systems. Human 
recombinant VEGF was obtained from Pharmingen. Trypsin, APMA, Trypsin-Chymotrypsin 
inhibitor, human recombinant PDGF-BB, aprotinin, Tween-20 and goat anti-VEGF antibody, 
were obtained from Sigma. Antibodies to TGF-P2, KGF-2 and PDGF-BB were obtained from 
15 Santa Cruz Biotechnology Inc. Plasmin, human tPA stimulator, S-2288 and S-2444 
chromogenic serine and urokinase substrates respectively were obtained from Quadratech. 
uPA was obtained from Calbiochem. Chromozym-PL was from Bpehringer Mannheim. 
MMP-1, MMP-2, MMP-3, MMP-9, MMP-13 and MMP-14 were cloned, expressed and 
purified by standard techniques. MMP-13 assay substrate DNP-Pro-Cha-Gly-Cys(Me)-His- 
20 Ala-Lys(NMA)NH 2 was obtained from Peptides International Inc. MMP-1 substrate, Dnp- 
Pro-P-cyciohexyl-Aia-GIy-Cys(Me)-His-Ala-Lys(N-Me-Ala>NH 2 and MMP-14 substrate, 
Mca-Pro-Leu-Gly-Leu-Dpa-Ala-Arg-NH 2 were obtained from Bachem. MMP-2, MMP-3, 
MMP-9 substrate, Mca-Arg-Pro-Lys-Pro-Tyr-Ala-Nva-Tip-Met-Lys(Dnp)-NH 2 was obtained 
from Neosystem Laboratories, compound 5719, compound 5214, compound 9470 and 
25 compound 9454 were synthesised by standard techniques and prepared as a 10 mM stock 
solutions in DMSO. All electrophoresis and Western blotting reagents were from Invitrogen 
(NOVEX). Blocking reagent (SuperBIock) was from Pierce and TBS (Tris-buffered saline) 
was obtained from Bio-Rad. Western blotting development reagents were obtained from 
Vector Laboratories. AH chemicals were reagent grade. 

30 

Methods 

i) Inhibition of enzymes by synthetic compounds 

35 MMP assays 
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Enzyme activation 

All enzymes were pre-activated at 37°C with aminophenylmercuric acetate (APMA) or 
trypsin before being made up to the final concentrations used in the assay. MMP-I (30 nM) 
was activated with 0.93 mM APMA for 20 minutes, MMP-2 (30 nM) was activated with 1 .32 
mM APMA for 1 hour, MMP-3 (1010 nM) was activated with 1.8 1 mM APMA for 3 hours or 
heat activated at 55°C for three hours, MMP-9 (100 nM) was activated with 2 mM APMA for 
2 hours, human MMP-13 (100 nM) was activated with 2 mM APMA for 2 hours, and MMP- 
. 14 (900 nM) was activated with 0.9 ng/ml trypsin for 25 minutes, followed by the addition of 
4.5ng/mi trypsin inhibitor. 

Assay Buffers 

For MMP-1, the assay buffer used was 50 mM Tris, 200 mM NaCl, 5 mM CaCl 2 , 20 |jM 
ZnCl 2 , 0.05% (w/v) Brij 35, pH 7.5.. For MMP-2, MMP-3 and MMP-9, the assay buffer used 
was 100 mM Tris, 100 mM NaCl, 10 mM CaCi 2 , 0.05% (w/v) Brij 35, pH 7.5. For MMP-13, 
the assay buffer used was 50 mM Tris, pH 7.5, 200 mM NaCl, 5 mM CaCl 2 , 20mM Zn Cl 2 
and 0.02% (w/v) Brij 35. For MMP-1 4, the assay buffer used was 50 mM Tris, 100 mM 
NaCl, 10 mM CaCI 2 , 0.25% (w/v) Brij 35, pH 7.5. 

Kj determinations 

MMP-1 inhibition was assayed by incubating activated catalytic domain human MMP-1 at 1 
nM in assay buffer with 10 pM Dnp-Pro-p-cycIohexyl-Ata-Gly-Cys(Me)-His-Ala-Lys(N-Me- 
Ala)-NH 2 and six concentrations of inhibitors. The incubation was performed at 37°C for 60 
minutes. The mean velocity between 0 and 60 minutes, which was linear with time, was used 
to calculate the K;. 

MMP-2, MMP-3 and MMP-9 inhibition was assayed by incubating activated catalytic domain 
of human MMP-2, MMP-3 and MMP-9 at 1 nM in assay buffer with 5 pM substrate Mca- 
Arg-Pro-Lys-Pro-Tyr-AIa-Nva-Trp-Met-Lys(Dnp)-NH 2 , and six different concentrations of 
inhibitor. The incubation was performed at 37°C for 60 minutes. The mean velocity between 0 
and 60 minutes, which was linear with time, was then used to calculate the K,-. 

MMP-14 inhibition was assayed by incubating activated catalytic domain human MMP-1 4 at 
1 nM in assay buffer with 10 jiM Mca-Pro-Leu-Giy-Leu-Dpa-Ala-Arg-NH2 and six 
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concentrations of inhibitor. The incubation was performed at 37°C for 60 minutes. The mean 
velocity between 0 and 60 minutes, which was linear with time, was then used to calculate the 



5 Compound and Substrate Concentrations 

The final assay concentrations of inhibitors used in the MMP-I assays to determine K t - were 
50, 40, 30, 20, 10 and 5 jjM, For MMP-2, the final assay concentrations of inhibitors used 
were 1000, 800, 600, 400, 200 and 100 nM. For MMP-3, the final assay concentrations of 
10 inhibitors used were 5, 4, 3, 2, 1 and 0.5 nM. For MMP-9 and MMP-14, the final assay 
concentrations of inhibitors used were 5, 4, 3, 2, 1 and 0.5 fxM. 

MMP- 1 , -2, -3, -9 and - 1 4 assay protocol 

15 All assays were carried out in a black 96-welI plate with a final volume of 100 (±1 in each 
we!L Inhibitors were dissolved in dimethyisulphoxide (DMSO) to 1 mM. Solutions were then 
serially diluted in buffer to give the final concentrations shown. The addition of substrate was 
preceded by an initial pre-incubation of enzyme and inhibitor at 37°C for 15 minutes. For 
MMP-2, MMP-3, MMP-9 and MMP-14, fluorescence was read every 2 minutes at 328nm 
20 and 393nm K m for I hour using a Fluorostar fluorimeter (BMG) with BIOLISE software. For 
MMP-1 assays, the filters used were 355nm X ex and 440nm X cm ; fluorescence was read every 
2 minutes for 1 hour. 

MMP-13 assays 

25 

The IC 50 for MMP-13 was determined by incubating activated enzyme at a final concentration 
of 60 ng/ml (1 nM) in MMP-13 assay buffer, with 10 |iM DNP-Pro-Cha-Gly-Cys(Me)-His- 
Ala-Lys(NMA)NH 2 substrate and varying concentrations of inhibitors (30, 3, 0.3, 0.03, 0.003 
and 0.0003 fiM) in a final assay volume of 100 jil. Assays were carried out in 96-well 
30 microfluor plates. All incubations were performed at 37°C and fluorescence readings 
determined at 360nm X cx and 450nm X em . 

For the assay, the fluorescence values at time zero were subtracted from those determined at 
15 or 20 minutes. The % response was then calculated by comparison to positive controls 
35 (enzyme, buffer and substrate in the absence of inhibitor). IC 50 values were then determined 
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using FitCurve (Excel Tessella Stats add-in). Outliers were determined using the Grubbs test 
(Bamet & Lewis, 1994). 

Calculation of K; values 

These were estimated using the following equation: 
IC 50 = (K.-* 1+(S/K m ), 

where S is the substrate concentration and K )n the Michael is-Menton coefficient. 
Serine protease assays 

uPA (urokinase type plasminogen activator) inhibition was assayed by incubating human uPA 
at 33 IU/ml in 75 mM Tris, pH 8.1, 50 mM NaCI with 180 juM S2444 (substrate) and various 
concentrations of inhibitors. For the primary screen results, the incubation was performed at 
37°C for 30 minutes. Percentage inhibition was calculated and then plotted against compound 
concentration using the Excel add-in Fit Curve to give the IC 50 and a Kj was calculated from 
the known K m of the substrate, 90 pM. 

tPA (tissue type plasminogen activator) inhibition was assayed by incubating human tPA at 

0. 4 ng/ml with 0.1 mg/ml tPA stimulator in 75 mM Tris, pH 8.1, 50 mM NaCI with 0.4 mM 
S2288 (substrate) and various concentrations of inhibitors. The incubation was performed at 
37°C for 60 mins. Percentage inhibition was calculated. 

Plasmin inhibition was assayed by incubating human plasmin at 0.7 jig/ml in 75 mM Tris, pH 
8.1, 50 mM NaCI with 0.2 mM Chromozym-PL (substrate) and various concentrations of 
inhibitors. The incubation was performed at 37°C for 30mins. Percentage inhibition was 
calculated. 

These assays were carried out in a 96-welI plate.. The uPA and plasmin assays had a final 
volume of 200 ^1 and the tPA assay has a final volume of 100 \xl Inhibitors were dissolved 
in DMSO to 0.4 mM and then serially diluted to give the final concentrations 100, 30, 10, 3, 

1, 0.3, O.land 0.03 fxM. The incubation was performed after an initial pre-incubation at 37°C 
for 15 mins and absorbance was read at 405 nM at 0 mins and at the end of the incubation on 
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a SPECTRAMax microplate reader (Molecular Devices Corporation), using SOFTMaxPRO 
software. 

ii) Growth factor incubation conditions 

The extent of proteolysis of the growth factors was assayed by incubating TGF~P 2 , VEGF, 
PDGF-BB and KGF-2 with the proteases uPA, plasmin, MMP-3 and MMP-13 in assay buffer 
(either uPA/pIasmin buffer, 50 mM tris-HCI, pH 7.4 or MMP assay buffer, lOOmM Tris, 
!0mM NaCI, lOmM CaCI 2 , 0.05% (w/v) Brij 35, pH 7.5). The choice of buffers had no effect 
on proteolysis during this work. The growth factors were added to the incubation mixture at a 
final concentration of 7.9 mg/ml, unless otherwise stated. 

The effects of uPA were determined by incubation at a typical final concentration of 25 /ig/ml 
(1500 U/ml) with each growth factor. The effects of plasmin were determined at a typical 
final concentration of O.img/ml by incubation with the individual growth factors in assay 
buffer. MMP-3 and -13 were incubated at a typical final concentration of 10 nM with the 
growth factors in assay buffer. Dual protease assays carried out with uPA and MMP-3 
together were performed in lOOmM Tris, lOmM NaCI, lOmM CaCI 2 , 0.05% (w/v) Brij 35, 
pH 7.5. All incubations were performed in siliconised tubes (Sigma Aldrich, UK). 

The inhibitors used in these experiments were compound 9454, compound 9470' and 
compound 5214. These were dissolved in DMSO at a concentration of 10 mM. Typical final 
concentrations for these inhibitors were in the range of 100 pM to 10 nM. Aprotinin was 
dissolved in the Tris buffer at 10 mg/ml and used at a typical concentration of 10 jig/ml. 

All assays were carried out at 37°C and enzymes were pre-incubated for 15 minutes with or 
without inhibitor as appropriate, prior to addition of growth factors. After the addition of 
growth factor, the incubation mixtures were divided into aliquots in siliconised tubes for each 
time point used. Incubations were carried out over a time course typically of 24 hours, unless 
otherwise stated. They were stopped by the addition of an equal volume of 2X Novex 
reducing loading buffer (final concentration 1.09 M glycerol, 141 mM Tris-base, 106 mM 
Tris-HCI, 73 mM lithium dodecyl sulphate (LDS), 0.5 ImM ethylenediaminetetraacetic acid, 
0.22 mM Serva Blue G250, 0.175 mM Phenol Red, pH 8.5) and samples prepared for 
electrophoresis by incubating at 70°C for 10 minutes. 
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LDS-PAGE was performed using the NOVEXXcell II Mini-Cell gel apparatus 
(Groningen, Holland) using a variation on the method of Laemmli (1970). Equal 
5 volumes of samples were loaded onto NuPage 4-12% Bis-tris gels with molecular 
weight markers (SeeBlue Plus2 Pre-stained Standards). Molecular weight 
determination was performed by comparison of bands with markers of molecular 
weight 3, 6, 14, 17, 28, 38, 49, 62, 98 and 188 kDa. 79 ng of growth factor was 
loaded per lane and samples were resolved by vertical slab electrophoresis at 200V 
10 for 35 minutes, using running buffer (50 mM 2-(N-morpholino) propane sulphonic 
acid, 50 mM Tris-base, 3.5mM sodium dodecyl sulphate, 1mM EDTA, pH 7.3) 
containing 0.25% NuPAGE Antioxidant in the upper cathodic chamber. Following 
electrophoresis Western blotting was carried out or gels were stained using 
SilverXpress kit from NO VEX. 

iv) Western Blotting 

Samples were separated under reduced and denaturing conditions and 
electrophoretically transferred to nitrocellulose membranes using the XCell II blot 
module. Transfer was carried out at 25 V for 60 minutes using NOVEX transfer 
buffer (20% Methanol, 25 mM bicine, 25 mM Bis-Tris, 1.0 mM EDTA, 0.1% (v/v) 
antioxidant, pH 7.3). After blotting, membranes were blocked for either 1 or 24 hours 
using SuperBlock. The membranes were incubated in primary antibody (primary 
antibodies were at a dilution of 1:400 in TTBS (Tween-20 Tris-buffered saline, 20 mM 
Tris-HCI, pH 7.4, 500 mM NaCI, 0. 1 % Tween-20) for one hour. Membranes were 
then washed and visualisation was performed using the Vector system of peroxidase 
conjugated secondary antibody; peroxidase was visualised by Nova-Red substrate 
kit. 

v) Quantitation 

Analysis of immunoblotted and developed membranes was performed using a GS- 
700 Imaging Densitometer (Bio-Rad, UK) and SystemOne v4.1.1 software. Inhibitor 
studies were analysed by quantitation of the loss of parent protein on the blotted 
membrane over the time course of the experiment. Percentage loss of protein was 
calculated using the following equations: 
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D — Vcontrol V posl .p rotease 

and 

% inhibition = (100-(V post . proleasepllJs i nh | bltor /D)), 

where D is the degradation value and V is the trace volume of parent growth factor 
band. 

Results 

1. Calculated values of K { for inhibitors of Plasmin, uPA and tPA 

Table 1 gives data showing the potency of compound 5214 as a selective inhibitor of uPA. 
The results show that compound 5214 is a potent inhibitor of uPA. Full inhibition of tPA and 
plasmin could not be achieved within the solubility limit of the compound. As IC 50 values 
could not be produced against these enzymes, it was not possible to calculate a K, against 
either tPA or plasmin. Hence results show the percentage inhibition of the compound at 100 
HM. 

By contrast, aprotinin is a selective inhibitor of plasmin: data from the literature as shown in 
Table 2 to support this statement. 

Data in Table 3 shows compound 5719 to be a non-selective inhibitor of MMPs, compound 
9454 to be a selective MMP-3 inhibitor and compound 9470 to be a selective dual inhibitor 
of MMP-3 and MMP-13. 

2. Growth factor proteolysis 

Table 4 indicates that proteases are able to digest growth factors that are relevant to wound 
healing either because the growth factors are endogenously present in normal healing wounds 
or because they may be added exogenously as pharmaceutical agents to chronic dermal 
ulcers. 
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3. Ability of enzyme inhibitors to reduce growth factor degradation 

The ability of selective protease inhibitors to reduce the digestion of growth factors by 
proteases is shown in Tables 5 to 8. (The apparent loss of potency of these compounds 
compared to experiments where synthetic substrates are used appears to be due to the protein- 
binding properties of the agents reducing their free concentration within the incubation with 
growth factors.) 

Under appropriate conditions, addition of two inhibitors is able to protect growth factors from 
degradation more than either of the inhibitors used at the same concentration (Table 9). 

Table 1. 

Summary of compound 5214 potency determinations against uPA, tPA and plasmin 



Protease 


Calculated is.,- (rim) 


UPA 


9.6 


cc 


7.8 


u 


11.0 


u 


11.0 




Mean ± sem 




9.9 ±0.76 . 




% inhibition at 100 |aM 


TPA 


38 


6C 


47 


cc 


50 




Mean ± sem 




45.0 ±3.61 


Plasmin 


31 


cc 


33 


cc 


28 


cc 


27 




Mean ± sem 




29.8 ± 138 
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Table 2. 

Summary of K. values for aprotinin against plasmin, uPA and tPA 



Enzyme 


Calculated Ki (nM) 


Reference 


Plasmin 


1.0 


Wiman(I980) 


uPA 


27000 


Lottenberg et ai, ( 1 988) 


tPA 


>500000" 


Lottenberg et al, (1988) 



5 

"No inhibition seen of tPA by aprotinin at the highest inhibitor concentration of 
500 |IM. 

Table 3. 

1 0 Inhibition of MMP-1, -2, -3, -9 ? -13 and —14 by various synthetic compounds. 



Compound 


Calculated Kj (nM) 


MMP-1 


MMP-2 


MMP-3 


MMP-9 


MMP-13 


MMP-14 


compound 
5719 ' 


0.61 


0.73 


0.58 


0.47 


1.52 


3.68 


compound 
9454 


> 19392 " 


35215 


44 


52396 

i 


857 


35481 


compound 
9470 


1785 


269 


1 


406 


0.95 


1710 



* limited by compound solubility 
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Proteolytic digestion of growth factors by purified proteases* 
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uPA 


Plasmin 


MMP-3 


MMP-13 


PDGF-BB 


++ 


-H-+ 


+ 


(+) 


TGF^(32 


+ ■ 


++ 


(+) 


+ 


VEGF 


++ 


+++ 


+ 


(+) 


KGF-2 


4-+ 


+++ 


■+++ 


++ 



5 The extent of hydrolysis is represented by a score from significant (represented as '+') to 
major (represented as '+++*). Reduction of parent growth factor not accompanied by the 
appearance of degradation products is represented by (+). 

' TableS. 

1 0 Reduction of uP A-catalysed degradation of PDGF-BB by compound 5214 



Inhibitor concentration (u.M) 

s 


Percentage inhibition of 
proteolysis* 


0.2 


17 


1 


76 


10 


83 


100 


91 



"in this case the degradation products at 1 1.5kDa were compared 
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Table 6. 

Reduction of MMP-3-catalysed degradation of KGF-2 bv compound 9454 



Inhibitor concentration (p.M) 


Percentage inhibition of 




proteolysis 


O.i 


45 


1 


30 


10 


62 


100 


68 



Table 7. 

Reduction of MMP-3-cataIysed degradation of KGF-2 bv compound 9470 



Inhibitor concentration (pM) 


Percentage inhibition of 
proteolysis 


0.01 


24.5 


0.1 


64.5 


1 


72.2 


10 


91.1 
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Table 8. 

Reduction of MMP-13-catalysed degradation of KGF-2 by compound 9454 



Inhibitor concentration (fiM) 


Percentage inhibition of 




proteolysis 


0.1 


1.60 


1 


10.0 


10 


23.7 


100 


82.9 



5 Table 9. 

Inhibition of uPA and MMP-3-mediated KGF-2 degradation by compound 52 14 and 
compound 9454 used either alone or in combination. 



Inhibitors used (100 jiM) 


Percentage inhibition of 
proteolysis 


compound 5214 


38.6 


compound 9454 


16.3 


compound 5214 and 
compound 9454 combined 


49.3 



10 References 
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Example 2: Non-selective protease inhibitors perturb normal wound healing /// vivo 



20 



Materials and Methods 



Test article and vehicle 



The test article was compound 5719 (0.3% w/v formulation in CMC hydrogel) and the 
vehicle was CMC hydrogel. 

10 The test article and the vehicle were stored at room temperature in the dark. 

Animals 

The experiment was performed in 3 female SPF pigs (crossbreed of Danish country, Duroc 
J5 and Yorkshire). At start of the acclimatisation period the body weight of the animals was 
about 30 kg. 

An acclimatisation period of one week was allowed during which the animals were observed 
daily in order to reject an animal presenting a poor condition. 



Housing 



The study took place in an animal room provided with filtered air at a temperature of 21°C ± 
3°C and relative humidity of 55% ± 15%. The room was designed to give 10 air changes per 
25 hour. The room was illuminated to give a cycle of 12 hours light and 12 hours darkness. 
Light was on from 0600 to 1 800 h. 

The animals were housed individually in pens. 

30 Bedding 

The bedding was softwood sawdust "LIGNOCEL 3-4" from Hahn & Co, D-24796 
Bredenbek-Kronsburg. Regular analyses for relevant possible contaminants were performed. 
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Diet 

A commercia//y available pig diet, "Altromin 9033" from Chr. Petersen A/S, DK-4100 
Ringsted was offered (about 700 g twice daily). Analyses for major nutritive components and 
relevant possible contaminants were performed regularly. 

Drinking water 

Twice daily the animals were offered domestic quality drinking water. Analyses for relevant 
possible contaminants were performed regularly. 

Animal and pen identification 

The pigs were identified by an eartag with study number and animal number. The pens were 
identified by a card marked with study number, and animal number. 

Surgery 

The lesions were established on day 1. The animals were anaesthetised with Stresnil® Vet 
lanssen, Belgium (40 mg azaperone/ml, 1 ml/1 0kg), and Atropin DAK, Denmark (1 mg 
atropine/ml, 0.05 ml/kg), given as a single intramuscular injection followed by i.v. injection 
of Hypnodil® Janssen, Belgium (50 mg metomidate/ml, 1-2 ml). 

An area dorso-laterally on either side of the back of the animal were shaved, washed with 
soap and water, disinfected with 70% ethanol which was rinsed off with sterile saline, and 
finally dried with sterile gauze. 

Eight circular full thickness lesions (diameter 20 mm) were made on the prepared area, four 
on each side of the spine. The lesions were numbered 1 (most cranial) to 4 (most caudal) on 
the left side of the animal, and 5 (most cranial) to 8 (most caudal) on the right side of the 
animal. 

Coagulated blood was removed with sterile gauze. 
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Just before surgery, about 8 hours termination of surgery and whenever necessary, thereafter, 
the animals were given an intramuscular injection of 0.01 mg buprenorphine/kg (Anorfin®, 
0.033 mi/kg, A/S GEA, Denmark). 



Dosing 

After surgery and daily thereafter, the test articles were applied as follows: 





Animal No. 1 




1 


2 


3 | 


Localisation 


Left 


Right 


Left 


Right 


Left 


Right j 


Cranial 


A 


B 


B 


A 


A 


B 




B 


A 


A 


B 


B 


A 




A 


B 


B 


A 


A 


B 


Caudal 


B 


A 


A 


B 


B 


A 



A = compound 5719 (0.3% w/v formulation in CMC hydrogel) 
B = CMC hydrogel (vehicle) 

The dosing volume of each dosing was I . ml. 

Dressing 

The dressings were covered with a gauze bandage fixed by Fixomul®. The dressings, the 
gauze and the Fixomul® were retained by a netlike body-stocking, Bend-a-rete® (Tesval, 
Italy). 

The dressings were changed on a daily basis. 

Prior to each changing the animals were anaesthetised with an intramuscular injection in the 
neck (1.0 ml/10 kg body weight) of a mixture of Zoletil 50® Vet., Virbac, France (125 mg 
tiletamine and 125 mg zolazepam in 5 ml solvent, 5 ml), Rompun® Vet., Bayer, Germany (20 
mg xylazine/ml, 6.5 ml), Ketaminol® Vet, Veterinaria AG, Switzerland (100 mg 
ketamine/ml, 1.5 ml) and Methadon® DAK, Nycomed DAK, Denmark (10 mg methadon/ml, 
2.5 ml). 
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Observations 

Each lesion was observed daily. The outlines of the wound edge and the epithelial edge will 
be drawn on sterile transparent sheets, and the areas contained inside the edges were 
measured planimetrically. The measurement of areas was performed by Scan Beam ApS, 
N(|>rregade 10, DK-9560 Hadsund. 

Statistics 

Data were processed to give group mean values and standard deviations where appropriate. 
Possible outliers were identified, too. Each variable was tested for normality by the Shapiro- 
Wilk method. In case of normal distribution, two-way analysis of variance was carried out 
for the variable with the factor: animal and treatment, and if significant difference were 
detected, possible intergroup differences were assessed using the least-squares means. 
Otherwise the possible intergroup differences were identified with Wilcoxon Rank-Sum test. 

The statistical analyses were made with SAS® procedures (version 6.12) described in 
"SAS/STAT® User's Guide, Version 6, Fourth Edition, Vol. 1 +2", 1989, SAS Institute Inc., 
Cary, North Carolina 275 13, USA. 



Results 



Treatment 


Non-epithelialised area 




DAY 8 


DAY 9 




MEAN 


S.D. 


N 


P 


MEAN 


S.D. 


N 


P 


compound 5719 


294.0 


41.1 


12 




248.0 


23.2 


12 




CMC hydrogel 


188.0 


41.7 


12 


* 
* 


114.8 


24.8 


12 






DAY 10 


DAY 11 




MEAN 


S.D. 


N 


P 


MEAN 


S.D. 


N 


P 


compound 5719 


210.1 


25.6 


12 




148.9 


74.5 


12 




CMC hydrogel 


44.0 


22.3 


12 


* 
* 


13.9 


10.5 


12 


** 



** means p<0. 01 

S.D. = standard deviation N - number of wounds 
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The Table shows that a non-selective MMP inhibitor perturbs wound healing. Studies using 
selective MMP inhibitors (in particular MMP-3 inhibitors) showed no effect on normal 
wound healing. 

Similarly for serine proteases, published studies with knock-out mice (Carmeliet et aL, 1994) 
show that in uPA -/- mice, a relatively mild phenotype is apparent, whilst in mice that are 
uPA -/- and tPA -/-, a more severe phenotype is apparent. The double knock-out, which is the 
genetic equivalent of using a non-selective serine protease inhibitor, shows increased 
incidence (in terms of mice and organs affected) and extent of spontaneous fibrin deposition, 
reduced fertility, and life span, and obliterated fibrinolysis. It is therefore reasonable to 
conclude that a selective inhibitor of uPA will be a far more effective wound healing product 
than a non-selective agent. 

Reference 

Carmeliet, P., Schoonjans, L., Kieckens, L., Ream, B., Degen, J., Bronson, R, De Vos, R., 
van den Oord, J.J., Collen, D. & Mulligan, R.C. (1994) Nature 368:419-424. 
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PCS9494 Compounds 

As indicated above, suitable inhibitor compounds (agents) for use in the present 
invention are disclosed in PCT/IB99/01289 (WO-A-00/05214). It is to be understood 
that if the following teachings refer to further statements of inventions and preferred 
aspects then those statements and preferred aspects have to be read in conjunction 
with the aforementioned statements and preferred aspects - viz pharmaceutical 
compositions either comprising an iUPA and/or an iMMP and a growth factor (as well 
as the uses thereof) or comprising an iUPA and an iMMP and an optional growth 
factor (as well as the uses thereof). 

The PCS9494 compounds are isoquinolines that are useful as urokinase inhibitors, and are in 
particular isoquinolinylguanidines useful as urokinase inhibitors. In particular the 
isoquinoJinylguanidine compounds are of the formula (I) 




(D 

and the pharmaceutical^ acceptable salts thereof, wherein: 
G is N=C(NH 2 ) 2 or NHC(=NH)NH 2 ; 
R l is H or halo; 
X is CO, CH 2 or S0 2 ; 

R 2 is H, aryl, heteroaryl, C 3 . 7 cycloalkyl or C]. 6 alky! each of which C 3 . 7 cycloalkyl and Cu6 
alkyl is optionally substituted by one or more substituents independently selected from halo, 
aryl, het, C3.7 cycloalkyl, C 5 . 7 cycloalkenyl, OH, C\* alkoxy, O-het 1 , do alkyl, C0 2 R 7 and 
NR 4 R 5 ; 
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X 1 is arylene, C,. 6 alkylene optionally substituted by one or more R 6 group, or cyclo(0|. 
7 )a!kylene optionally substituted by R 6 , which cycIo(C 4 . 7 )alkylene ring can optionally contain 
a hetero moiety selected from O, S(0) p or NR 7 ; 

or R 2 and X 1 can be taken together with the N atom to which they are attached to form an 
azetidine, pyrrolidine, piperidine or homopiperidine ring; 

R 3 is C0 2 R 7 , CH 2 OH, CONRV or CH?NR 8 R 9 ; 

or, when X 1 is taken independently from R 2 and is methylene optionally substituted by one or 
more R 6 group, or is a l,l-cyclo(C 4 . 7 )alkylene optionally containing a hetero moiety selected 
from O, S(0) p or NR 7 and optionally substituted by R 6 , 

then R 2 and R 3 can be taken together with the N and X 1 groups to which they are attached, as 
a group of formula (IA) or (IB): 




(IA) < IB > 
wherein X 2 is ethylene, n-propylene or n-butylene; 

R 4 and R 5 are each independently H, aryl or Ci_6 alkyl optionally substituted by aryl; 

R 6 is halo, OH, alkoxy, C w alkylthio, C3.7 cycloalkyl, SH, aryl, C0 2 R 7 , CONHR 8 , or C U6 
alkyl optionally substituted by aryl, alkoxy, C0 2 H, OH, CONR 8 R 9 or by NR 8 R 9 ; 

R 7 is H or G 1.6 alkyl; 

R 8 and R 9 are either each independently H, or alkyl optionally substituted by OH, C0 2 R 7 , 
Cm alkoxy or by NR 4 R 5 ; 

or R 8 and R 9 can be taken together with the N atom to which they are attached, to form a 4- to 
7-membered ring optionally incorporating an additional hetero- group selected from O, S and 
NR 7 ; 

p is 0, 1 or 2; 
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"aryl" is phenyl optionally substituted by one or more substituents independently selected 
from C,^ alkyl, C|. 6 alkoxy, or halo; 

"het" is a saturated or partly or fully unsaturated 5- to 7-membered heterocycle containing up 
5 to 3 hetero-atoms independently selected from O, N and S, and which is optionally substituted 
by one or more substituents independently selected from alkyl, Cj^ alkoxy, C0 2 R 7 or 
halo; 

"heteroaryl" is a fully unsaturated 5- to 7-membered heterocycle containing up to 3 hetero- 
10 atoms independently selected from O, N and S, and which is optionally substituted by one or 
more substituents independently selected from C|_ 6 alkyl, alkoxy, C0 2 R 7 or halo; 

"het J " is tetrahydropyran-2-yl (2-THP); . 

15 and "arylene" is phenylene optionally substituted by one or more substituents independently 
selected from alkyl, Ci_ 6 alkoxy, CO^R 7 or halo. 

"Alkyl" groups can be straight or branched chain. "Halo" in the definitions above refers to F, 
CI or Br. 

20 

"Cycloalkylene" groups in the definition of the X 1 linker moiety which optionally contains a 
hetero moiety selected from O, S(0) p or NR 7 and is optionally substituted by R 6 , can be linked 
via any available atoms. "1,1 -Cycloalkylene" groups in the definition of the X 1 linker moiety 
which optionally contains a hetero moiety selected from O, S(0) p or NR 7 and is optionally 
25 substituted by R 6 , means the linkage is via a common quaternary centre at one position in the 
ring, viz, for example: 1,1-cyclobutylene and 4,4-tetrahydropyranylene are to be regarded as 
both belonging to the same genus of "1,1 -cycloalkylene" groups optionally containing a 
hetero moiety selected from O, S(0) p or NR 7 and optionally substituted by R 6 . 

30 The two definitions given for the "G" moiety in compounds of formula (I) are of course 
tautomeric. The skilled man will realise that in certain circumstances one tautomer will 
prevail, and in other circumstances a mixture of tautomers will be present. It is to be 
understood that all tautomeric forms of the substances and mixtures thereof are covered. 

35 Preferably G is N=C(NH 2 ) 2 . 

Preferably R 1 is halo. 
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More preferably R 1 is chloro or bromo. 
Most preferably R 1 is chloro. 

5 

Preferably.X is S0 2 . 

Preferably R 2 is H, C± 7 cycloalkyl or Ci, 6 alkyl each of which C 3 _ 7 cycloalkyl and C|. 6 alky! is 
optionally substituted by aryl, het, C 3 . 7 cycloalkyl, OH, Ohet 1 , alkoxy, C0 2 H, C0 2 (Ci-6 
10 alkyl) or by NR 4 R 3 , or R 2 and X 1 can be taken together with the N atom to which they are 
attached to form an azetidine, pyrrolidine, piperidine or homopiperidine ring. 

More preferably R 2 is H, C|. 3 alkyl optionally substituted by aryl or by optionally substituted 
pyridyl or by NR 4 R 3 or by HO or by Ohet 1 , or R 2 and X ] can be taken together with the N 
15 atom to which they are attached to form an azetidine, pyrrolidine, piperidine or 
homopiperidine ring. 

Further more preferably R 2 is H, CH 2 CH 2 N(CH 3 ):>, CH 3 , CH 2 CH 2 OH, CH 2 CH 2 0(2-THP), 
pyridinylmethy!, benzyl or methoxy benzyl, or R 2 and X 1 can be taken together with the N 
20 atom to which they are attached to form an azetidine, pyrrolidine, piperidine or 
' homopiperidine ring linked to the R 3 moiety via the 2-position of said ring. 

Most preferably R 2 is H, CH 2 CH 2 N(CH 3 ) 2 , CH 3 , CH 2 CH 2 OH, CH 2 CH 2 0(2-THP) or R 2 and 
X 1 are taken together with the N atom to which they are attached to form a pyrrolidine ring 
25 linked to the R 3 moiety via the 2-position. 

Preferably X 1 is phenylene optionally substituted by one or two substituents independently 
selected from methoxy and halo, or is C|. 3 alkylene optionally substituted by one or more 
group selected from aryl or (Cw alkyl optionally substituted by aryl, C w alkoxy, C0 2 H, OH, 
30 NH 2 or CONH 2 ), or is cyclo(C 4 . 7 )alkylene optionally contain a hetero moiety selected from O 
or NR 7 , which ring is optionally substituted by R 6 , or is taken together with R 2 and with the N 
atom to which they are attached to form an azetidine, pyrrolidine, piperidine or 
homopiperidine ring. 

35 More preferably, X 1 is methylene optionally substituted by one or more group selected from 
aryl or (C M alkyl optionally substituted by OH, NH 2 or CONH 2 ), 
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or is cyclobutylene, cyclopentylene, cyclohexylene, cycloheptyiene, tetrahydropyranylene, 
piperidinylene substituted by R 7 , 

or is taken together with R 2 and with the N atom to which they are attached to form an 
azetidine, pyrrolidine, piperidine or homopiperidine ring.- 

Yet more preferably X ! is C(CH 3 ) 2 , U -cyclopentylene, 4,4-tetrahydropyranyiene, yV-merhyl- 
4,4-piperidinyiene, CH 2 , CH(CH(CH 3 ) 2 ), CH(CH 2 ) 4 NH 2 , CH(CH 2 ) 3 NH 2 , CH(CH 2 )CONH 2 , 
1,1 -cyclobutylene, 1, 1 -cyclopentylene, I, I -cyclohexylene, 1,1 -cycloheptyiene, N-methyI-4,4- 
piperidinylene, 4,4-tetrahydropyranylene, or is taken together with R 2 and with the N atom to 
which they are attached to form an azetidine, pyrrolidine, piperidine or homopiperidine ring 
linked to the R 3 moiety via the 2-position. 

Most preferably X 1 is C(CH 3 ) 2 , 1,1-cyclopentyiene, 4,4-tetrahydropyranylene, TV-methy 1-4,4- 
piperidinylene, or is taken together with R 2 and with the N atom to which they are attached to 
form an azetidine, pyrrolidine, piperidine ring linked to the R 3 moiety via the 2-position. 

Preferably R 3 is CO.R 7 or CONRV. 

More preferably R 3 is C0 2 H, CONH 2 , CON(CH 3 )(CH 2 ) 2 OH, CON(CH 3 )(CH 2 ) 2 NHCH 3 , 
C0 2 (C,. 3 alkyl), CONH(CH 2 ) 2 OH, CONH(CH 2 ) 2 OCH 3 , (morpholino)CO or (4- 
methyIpiperazino)CO. 

Most preferably R 3 is C0 2 H. 

A preferred group of substances (a) are the compounds where X is S0 2 in which the R 3 -X J -NR 2 - 
moiety is, where X 1 is taken independently from R 2 and is methylene optionally substituted by 
one or more R 6 group, or is a l,Ucyclo(C 4 . 7 )alkylene optionally containing a hetero moiety 
selected from O, S(0) p or NR 7 and optionally substituted by R 6 , 

and R 2 and R 3 can be taken together with the N and X 1 groups to which they are attached, as a 
group of formula (IA) or (IB): 





(IA) 



wherein X 2 i: 



is ethylene, n-propylene or n-butylene. 
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In this group of substances (a) X 1 is preferably C(CH 3 ) 2 , l,l-cyc)obutylene, 1,1- 
cyclopentylene, 1,1-cyclohexylene, 4,4-tetrahydropyranyIene or Af-methy 1-4,4-piperidinylene, 
most preferably 1,1-cycIopentylene. 
5 In this group of substances (a) X 2 is preferably ethylene. 

A preferred group of substances are the compounds in which the substituent R 1 has die values as 
described by the Examples below, and the salts thereof. 

10 A preferred group of substances are the compounds in which the substituent X has the values as 
described by the Examples below, and the salts thereof. 

A preferred group of substances are the compounds in which the substituent R 2 has the values as 
described by the Examples below, and the salts thereof. 

15 

A preferred group of substances are the compounds in which the substituent X ] has the values as 
described by the Examples below, and the salts thereof. 

A preferred group of substances are the compounds in which the substituent R 3 has the values as 
20 described by the Examples below, and the salts thereof. 

s 

Another preferred group of substances are the compounds in which each of the substituents R 1 , 
X, R 2 X ! and R 3 have the values as described by the Examples below, and the salts thereof. 

25 A preferred group of substances are the compounds where R 1 is chloro or bromo; X is SO2; 
R 2 is H, CH 2 CH 2 N(CH 3 ) 2l CH 3 , CH 2 CH 2 OH, CH 2 CH 2 0(2-THP ), pyridinylmethyl, benzyl or 
methoxybenzyl, or R 2 and X 1 can be taken together with the N atom to which they are 
attached to form an azetidine, pyrrolidine, piperidine or homopiperidine ring linked to the R 3 
moiety via the 2-position of said ring; 

30 X 1 is C(CH 3 ) 2j 1 , 1 -cyclopentylene, 4,4-tetrahydropyrany lene, iV-methy 1-4,4-piperidinylene, 
CH 2 , CH(CH(CH 3 ) 2 ), CH(CH 2 ) 4 NH 2 , CH(CH 2 ) 3 NH 2 , CH(CH 2 )CONH 2 , 1,1-cyclobutyiene, 
1,1-cycIopentylene, 1,1-cyclohexylene, 1,1-cycloheptylene, N-methy 1-4,4-piperidinylene, 
4,4-tetrahydropyranylene, or is taken together with R 2 and with the N atom to which they are 
attached to form an azetidine, pyrrolidine, piperidine or homopiperidine ring linked to the R 3 

35 moiety via the 2-position; 

R 3 is C0 2 H, CONH 2 , CON(CH 3 )(CH 2 ) 2 OH, CON(CH 3 )(CH 2 ) 2 NHCH 3 , C0 2 (C 10 alkyl), 
CONH(CH 2 )20H, CONH(CH 2 ) 2 OCH 3 , (morphoIino)CO or (4-methylpiperazino)CO; 
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and the salts thereof. 

Another preferred group of substances are those in which R l is chloro; X is S0 2 ; 
R 2 is H, CH 2 CH 2 N(CH 3 ) 2 , CH 3 , CH 2 CH 2 OH, CH 2 CH 2 0(2-THP) or R 2 and X 1 are taken 
5 together with the N atom to which they are attached to form a pyrrolidine ring linked to the R 3 
moiety via the 2-position; 

X' is C(CH3) 2> 1,1-cyclopentylene, 4,4-tetrahydropyranylene, Af-methyl-4,4-piperidinylene, or 
is taken together with R 2 and with the N atom to which they are attached to form an azetidine, 
pyrrolidine, piperidine ring linked to the R 3 moiety via the 2-position; 
10 andR 3 isC0 2 H; 

and the salts thereof. 

Another preferred group of substances are the compounds of the Examples below and the 
salts thereof. More preferred within this group are the compounds of Examples 32(b), 34(b), 
15 36(b), 37(b), 38, 39(a and b), 41(b), 43(b), 44(b), 71, 75, 76, 78, 79, 84(b), and 87(b and c) 
and the salts thereof. 

Preferred compounds or salts are selected from: 

7^-[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-D-proline; 

20 2-{[(4-chIoro-l-guanidino-7-isoquinolinyl)sulphonyl]ammo}isobutyric acid; 

1-{[(4-chbro-1-guani^ acid; 
iV-[(4-chIoro-l-guanidino-7-isoquinoIinyl)sulphonyI]cycloIeucine; 

7V-[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]cycloleucine; 

l-{[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyI]amino}-7V-(2- 
25 hydroxyethyI)cyclopentanecarboxamine; 

t-{[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]amino}-A r -[2- 

(dimethylamino)ethyl]cyclopentanecarboxamine; 

l-{[(4-chloro-l-guanidino-7-isoquinoIinyl)suIphonyl]amino}-A r -[2- 

(dimethylamino)ethyl]cyclopentanecarboxamine; 
30 //-[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-A r -[2- 

(dimethylamino)ethyl]cycloleucine; 

l-{[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylic acid; 
4-{t(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]amino}tetrahydro-2i/-pyran-4- 
carboxylic acid; 

35 tert-butyl (2R)- 1 -( {4-chloro- 1 -guanidino-7-isoquinolinyl} sulphonyl)-2-piperidinecarboxyIate; 
(2/?)-I<{4-chIoro-I-guanidino-7-isoquinoIinyl}sulphonyI)-2-piperidinecarboxylic acid; 
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i-[({4-chloro-l-guanidino-7Msoquinoliny!}suIph 
methylcyclopentanecarboxamide; 

]-f({4-chloro-l-guanidino-7-isoquinoIinyl}suIphonyI)amino]-A^(2- 
methoxyethyl)cyclopentanecarboxamide; 

4-chloro-l-guanidino-A^[l-(morpholinocarbonyI)cyclopentyI]-7-isoquinoIinesuIphonam 
4-chloro-l-guanidino-//-{ l-[(4-methylpiperazino)carbonyI]cyc!opentyl}-7- 
isoquinolinesuiphonamide; 

//-({4-bromo- 1 -guanidino-7-isoquinolinyI} suiphonyl)-A^[2- 
(dimethylamino)ethyI]cycloleucine: . 

N{[(4-chloro-l-guanidino-7-isoquinoIinyI)suIphonyl][2-(tetrahydro-2i/^ 
yioxy)ethyl]amino}cyc!opentanecarboxyIic acid; and 
/V"-{4-chIoro-7-[(10-oxo-9-oxa-6-azaspiro[4.5]dec-6-yI)sulphony[]-I- 
isoquinolinyljguanidine; 

and the pharmaceutically acceptable salts thereof. 

The invention further provides Methods for the production of substances of the invention, which 
are described below and in the Examples. The skilled man will appreciate that the substances of 
the invention could be made by methods odier than those herein described, by adaptation of the 
methods herein described in the sections below and/or adaptation thereof, and of methods known 
in the art. 

In the Methods below, unless otherwise specified, the substituents are as defined above with 
reference to the compounds of formula (I) above. 

Method 1 

Compounds of formula (I) can be obtained from the corresponding 1-aminoisoquinoline 
derivative (II): 

R l 




by reaction with cyanamide (NH 2 CN) or a reagent which acts as a "NHC + =NH" synthon such 
as carboxamidine derivatives, e.g. lH-pyrazoIe-l-carboxamidine (M. S. Bernatowicz, Y. Wu, 



136 



WO 01/49309 



PCT/IBOO/01935 



G. R. Matsueda, J. Org. Chem., 1992, 57, 2497), the 3,5-dimethylpyrazoIe analogue thereof 
(M.A.Brimble et al, J.Chem.Soc.Perkin Trans.] (1990)3 1 1), simple O-alkylthiouronium salts 
or S-alkylisothiouronium salts such as O-methylisothiourea (F.El-Fehail et al, 
J.Med.Chem.(1986), 29, 984), S-methylisothiouronium sulphate (S.Botros et aJ, 
J.Med.Chem.( 1986)29,874: P. S. Chauhan et al, Ind. J. Chem., 1993, 32B, 858) or S- 
ethylisothiouronium bromide (M.L.Pedersen et al, J,Org.Chem.(1993) 58, 6966). 
Alternatively aminoiminomethanesulphinic acid, or aminoiminomethanesulphonic acid may 
be used (A.E.Miller et al, Synthesis ( 1 986) 777; K.Kim et al, Tet.Lett.(1988) 29,3 1 83). 

Other methods for this transformation are known to those skilled in the art (see for example, 
"Comprehensive Organic Functional Group Transformations", 1995, Pergamon Press, Vol 6 
p639, T. L. Gilchrist (Ed.); Patat's "Chemistry of Functional Groups", Vol. 2. "The 
Chemistry of. Amidines and Imidates", 1991,488). 

Aminoisoquinolines (II) may be. prepared by standard published methods (see for example, 
"The Chemistry of Heterocyclic Compounds" Vol. 38 Pt. 2 John Wiley & Sons, Ed. F. G. 
Kathawala, G. M. Coppolq, H. F. Schuster) including, for example, by rearrangement from 
the corresponding carboxy-derivative (Hoffmann, Curtius, Lossen, Schmidt-type 
rearrangements) and subsequent deprotection. 

Aminoisoquinolines (II) may alternatively be prepared by direct displacement of a leaving 
group such as CI or Br with a nitrogen nucleophile such as azide (followed by reduction), or 
by ammonia, or through Pd-cataiysis with a suitable protected amine (such as benzylamine) 
followed by deprotection using standard conditions well-known in the art. 

Halbisoquinolines are commercially available or can alternatively be prepared by various 
methods, for example those described in : Goldschmidt, Chem.Ber.( 1895)28, 1532; Brown 
and Plasz, J.Het.Chem.(1971)6,303; US Patent 3,930,837; Hall et al, 
Can.J.Chem.(1966)44,2473; White, J.Org.Chem.( 1967)32,2689; and Ban, 
Chem.Pharm.BuIl.( 1964)12, 1296. 

l,4-(Dichloro- or dibromo)isoquinolines can be prepared by the method described by 
M.Robison et al in J.Org.Chem.(1958)23,1071, by reaction of the corresponding 
isocarbostyryl compound with PC1 5 or PBrj. 
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Method 2 

Compounds of formula (I) can be obtained from the corresponding aminoisoquinoline 
5 derivative (II) as defined in Method I above, via reaction with a reagent which acts as a 
protected amidine(2+) synthon (III), 

(III) 

10 such as a compound PNHC(=X)NHP,, PN=CXNHP, or PNHCX=NP b where X is a leaving 
group such as CI, Br, I, mesylate, tosyiate, alkyloxy, etc, and where P and Pi may be the 
same or different and are N-protecting groups such as are well-known in the art, such as t- 
butoxycanbonyl, benzyloxycarbonyl, arylsuiphonyl such as toluenesulphonyl, nitro, etc. 

15 Examples of reagents that act as synthons (III) include N, N'-protected-S-alkylthiouronium 
derivatives such as N, N'-bis(t-butoxycarbonyI)-S-Me-isothiourea, N, N'- 
bis(benzy!oxycarbonyl)-S-methylisothiourea, or sulphonic acid derivatives of these (J. Org. 
Chem. 1986, 51, 1882), or S-arylthiouronium derivatives such as N, N'-bis(t- 
butoxycarbony!)-S-(2,4-dinitrobenzene) (S. G. Lammin, B. L. Pedgrift, A. J. Ratcliffe, Tet. 

20 Lett. 1996, 37, 6815), or mono-protected analogues such as [(4-methoxy-2,3,6- 

trimethylphenyl)sulphonyl]-carbamimidothioic acid methyl ester or the corresponding 
2,2,5,7,8-pentamethylchroman-6-sulphonyl analogue (D. R. Kent, W. L. Cody, A. M. 
Doherty, Tet. Lett., 1996, 37, 871 1), or S-methyl-N-nitroisothiourea (L.Fishbein et al, 
J.Am.Chem.Soc. (1954) 76, 1877) or various substituted thioureas such as N, N'- bis(t- 

25 butoxycarbonyl)thiourea (C. Levallet, J. Lerpiniere, S. Y. Ko, Tet. 1997, 53, 5291) with or 
without the presence of a promoter such as a Mukaiyama's reagent (Yong, Y.F.; Kowalski, 
J.A.; Lipton, M.A. J. Org. Chem., 1997, 62, 1540), or copper, mercury or silver salts, 
particularly with mercury (II) chloride. Suitably N-protected O-alkylisoureas may also be 
used such as O-methyl-N-nitroisourea (N.Heyboer et al, Rec.Chim.Trav.Pays-Bas 

30 (1962)8 1,69). Alternatively other guanylation agents known to those skilled in the art such as 
l-H-pyrazole-l-[N,N'-bis(t-butoxycarbonyl)]carboxamidine, the corresponding bis-Cbz 
derivative (M. S. Bernatowicz, Y. Wu, G. R. Matsueda, Tet. Lett. 1993, 34, 3389) or 
monoBoc or mono-Cbz derivatives may be used (B. Drake.. Synthesis, 1994, 579, M. S. 
Bernatowicz.. Tet. Lett. 1993, 34, 3389). Similarly, 3,5-dimethyi-l-nitroguanylpyrazoIe may 

35 be used (T.Wakayima et al, Tet.Lett.(1986)29,2143). 
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The reaction can conveniently be carried out using a suitable solvent such as 
dichloromethane, N,N-dimethyiformamide (DMF), methanol. 

The reaction is also conveniently carried out by adding mercury (II) chloride to a mixture of 
the aminoisoquinoline (II) and a thiourea derivative of type (III) in a suitable base / solvent 
mixture such as triethylamine / dichloromethane. 



R 1 



R 3 X 1 NR 2 — X 




(IV) 

The product of this reaction is the protected isoquinolinylguanidine (IV), where G 1 is a 
protected guanidine moiety N=C(NHP)(NHP|) or tautomer thereof, where P and Pi are 
nitrogen-protecting groups such as t-butoxycarbbnyl ("Boc"), benzyl, benzyloxycarbonyl, 
etc., which can conveniently be deprotected to give (I) or a salt thereof. 

For example, if the protecting group P and/or Pi is t-butoxycarbonyl, conveniently the 
deprotection is carried out using an acid such as trifluoroacetic acid (TFA) or hydrochloric 
acid, in a suitable solvent such as dichloromethane, to give the bistrifluoroacetate salt of (I). 

If P and/or Pj is a hydrogenolysable group, such as benzyloxycarbonyl, the deprotection could 
be performed by hydrogeno lysis. 

Other protection / deprotection regimes include : nitro (K.Suzuki et al, Chem.Pharm.Bull. 
(1985)33,1528, Nencioni et al, J.Med.Chem.(199l)34,3373, B.T.Golding et al, 
J.C.S.Chem.Comm.(1994)2613; p-toluenesulphonyl (J.F.Callaghan et al, Tetrahedron (1993) 
49 3479; mesitylsulphonyl (Shiori et al, Chem.Pharm.BuII.( 1987)3 5,2698, 
ibid.( 1987)3 5,2561, ibid., (1989)37,3432, ibid., (1987)35,3880, ibid., (1987)35,1076; 2- 
adamantoyloxycarbonyl (Iuchi et al, ibid., (1987) 35, 4307; and 
methylsulphonylethoxycarbonyl (Filippov et al, Syn.Lett.( 1994)922) 
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It will be apparent to those skilled in the art that other protection and subsequent deprotection 
regimes during synthesis of a compound of the invention may be achieved by various other 
conventional techniques, for example as described in "Protective Groups in Organic Synthesis" 
by T W Greene and PGM Wuts, John Wiley and Sons Inc. (1 99]), and by PJ.Kocienski, in 
5 "Protecting Groups", Georg Thieme Veriag ( 1 994). 

Method 3 

Compounds of the formula (I) can be obtained from compounds of formula (V) 




CV) 



where Z is a suitable leaving group such as CI, Br or OPh, by displacement of the leaving 
group by the free base of guanidine. 

Compounds of formula (V) are available as mentioned above in the section on preparation of 
15 compounds of formula (II) in Method 1, and routine variation thereof. 

The free base of guanidine may conveniently be generated in situ from a suitable salt, such as 
the hydrochloride, carbonate, nitrate, or sulphate with a suitable base such as sodium hydride, 
potassium hydride, or another alkali metal base, preferably in a dry npn-prptic solvent such as 
20 tetrahydrofixran (THF), DMSO, N,N-dimethylformamide (DMF), ethylene glycol dimethyl 
ether (DME), N,N-dimethyl acetamide (DMA), toluene or mixtures thereof. Alternatively it 
can be generated from a suitable salt using an alkoxide in an alcohol solvent such as 
potassium t-butoxide in t-butanol, or in anon-protic solvent as above. 

25 The thus formed free guanidine can be combined with the 1-isoquinoline derivative (V), and 
the reaction to form compounds of formula (I) can be carried out at from room temperature to 
200°C, preferably from about 50°C to 150°C, preferably for between 4 hours and 6 days. 

It will be clear to those skilled in the art, that some of the functionality in the R 3 , R 2 and/or X 1 
30 groups may need to be either protected and released subsequent to guanylation or added, or 
generated after the guanidine moiety had been added to the substrate. 
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For example, an acid group couid be carried through the guanyletion stage while protected as 
an ester and subsequently hydro lyseded. Base-catalysed hydrolysis of an ethyl ester and acid- 
catalysed hydrolysis of a t-butyi ester are two such suitable examples of this. In another 
example, an alcohol may be protected with groups well documented in the literature such as a 
5 2-tetrahydropyranyl ether (2-THP) and subsequently removed by treatment with acid. 

The addition of new functionality after the guanidine moiety has been installed is also 
encompassed by the invention. For example, alkylation of the sulphonamido NH (i.e. "X- 
NR 2 " is SOoNH) with an alkyl halide may be performed in the presence of a base such as 

10 potassium carbonate and optionally in the presence of a promoter such as KJ. In another 

example, an acid group may be converted to an amide through a range of coupling conditions 
known to those skilled in the art, or conveniently though the acid chloride while in the 
presence of a free or protected guanidine. Alternatively an ester group can be directly reacted 
with an amine to generate an amide; if this occurs in an intramolecular process, a lactam may 

15 be formed. Using similar methodology esters and lactones may be prepared. Additional 
functionality couid have been present in a protected form at this stage and subsequently, 
revealed - such as an amino group which could be protected by groups well documented in 
the literature, e.g. a Boc group and subsequently removed under standard conditions, such as 
treatment with a strong base such as HCI or TFA. 

20 

Method 4 

Compounds of the invention where one or more substituent is or contains a carboxylic acid 
group or carbamoyl group can be made from the corresponding compound where -the 
25 corresponding substituent is a nitrite by full or partial hydrolysis. Compounds of the invention 
where one or more substituent is or contains a carboxylic acid group can be made from the 
corresponding compound where the corresponding substituent is a carbamoyl moiety, by 
hydrolysis. 

30 The hydrolysis can be carried out by methods well-known in the art, for example those 

mentioned in "Advanced Organic Chemistry" by J.March, 3rd edition (Wiley-Interscience) 
chapter 6-5, and references therein. Conveniently the hydrolysis is carried out using 
concentrated hydrochloric acid, at elevated temperatures, and the product forms the 
hydrochloride salt. 

35 

Method 5 
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Where desired or necessary the compound of formula (I) is converted into a pharmaceutical ly 
acceptable salt thereof. A pharmaceutical ly acceptable salt of a compound of formula (I) may be 
conveniently be prepared by mixing together solutions of a compound of formula (I) and the 
desired acid or base, as appropriate. The salt may be precipitated from solution and collected by 
filtration, or may be collected by other means such as by evaporation of the solvent. 

Other Methods 



Compounds of the formula (I) where one or more substituent is or contains CI or Br may be 
dehalogenated to give the corresponding hydrido compounds of formula (I) by 
hydrogenolysis, suitably using a palladium oh charcoal catalyst, in a suitable solvent such as 
ethanol at about 20°C and at elevated pressure. 

Compounds of formula (I) where one or more substituent is or contains a carboxy group may 
be prepared from a compound with a group hydrolysabie to give a carboxy moiety, for 
example a corresponding nitrile or ester, by hydrolysis, for example by acidic hydrolysis with 
e.g. cone. aq. HC1 at reflux. Other hydrolysis methods are well known in the art. 

Compounds of formula (I) in which one or more substituent is or contains an amide moiety 
may be made via reaction of an optionally protected corresponding carboxy compund, either 
by direct coupling with the amine of choice, or via initial formation of the corresponding acid 
chloride or mixed anhydride, and subsequent reaction with the amine, followed by 
deprotection if appropriate. Such transformations are well-known in the art. 

Certain of the compounds of formula (I) which have an electrophilic group attached to an 
aromatic ring can be made by reaction of the corresponding hydrido compound with an 
electrophilic reagent. 

For example sulphonylation of the aromatic ring using standard reagents and methods, such 
as fuming sulphuric acid, gives a corresponding sulphonic acid. This can then be optionally 
converted into the corresponding sulphonamide by methods known in the art, for example by 
firstly converting to the acid chloride followed by reaction with an amine. 

Certain of the compounds of the invention can be made by cross-coupling techniques such as by 
reaction of a compound containing a bromo-substituent attached to e.g. an aromatic ring, with 
e.g. a boronic acid derivative, an olefin or a tin derivative by methods well-known in the art, for 
example by the methods described in certain of the Preparations below. 



142 



WO 01/49309 



PCT/EB00/O1935 



Certain of the compounds of the invention having an electrophilic substituent can be made via 
halogen/metal exchange followed be reaction with an electrophilic reagent. For example a 
bromo-substituent may react with a lithiating reagent such as n-butyliithium and subsequently an 
5 electrophilic reagent such as C0 2 , an aldehyde or ketone, to give respectively an acid or an 
alcohol. 

Compounds of the invention are available by either the methods described herein in the 
Methods and Examples or suitable adaptation thereof using methods known in the art. It is to 
10 be understood that the synthetic transformation methods mentioned herein may be carried out 
in various different sequences in order that the desired compounds can be efficiently 
assembled. The skilled chemist will exercise his judgement and skill as to the most efficient 
sequence of reactions for synthesis of a given target compound. 

1 5 EXPERIMENTAL SECTION 

GENERAL DETAILS 

Melting points (mp) were determined using either Gallenkamp or Electrothermal melting 
20 point apparatus and are uncorrected. Proton nuclear magnetic resonance ('HNMR)data were 
obtained using a Varian Unity 300 or a Varian Inova 400. Low resolution mass spectral 
(LRMS) data were recorded on a Fisons Instruments Trio 1000 (thermaspray) or aFinnigan 
Mat. TSQ 7000 (APCI). Elemental combustion analyses (Anal.) were determined by Exeter 
Analytical UK. Ltd. 

25 

Column chromatography was performed using Merck silica gel 60 (0.040-0.063 mm). 
Reverse phase column chromatography was performed using Mitsubishi MCI gel (CHP 20P). 

The following abbreviations were used: ammonia solution sp. gr. 0.880 (0.880NH 3 ); diethyl 
30 azodicarboxylate (DEAD); 1 ,2-dimethoxyethane (DME); A^-dimethylacetamide (DMA); 
MA^dimethylformamide (DMF); dimethylsulphoxide (DMSO); tetrahydrofuran (THF); 
trifluoroacetic acid (TFA); toluene (PhMe); methanol (MeOH); ethyl acetate (EtOAc) 
propanol (PrOH). Other abbreviations are used according to standard chemical practice. 

35 Some nomenclature has been allocated using the RIP AC NamePro software available from 
Advanced Chemical Development Inc. It was noted following some preparations involving 
guanylation of intermediates containing a quaternary centre adjacent to a base-sensitive group 
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e.g. an ester, that some racemisation had occurred, so in such cases there may be a mixture of 
enantiomers produced. 

EXAMPLES 

Example 1: 

(a) /er/-ButyI 2-{[(4-chloro-l-guanidino-7-isoquinolinyI)sulphonyl]amino}benzoate 

(b) 2-{[(4-Chloro-l-guanidino-7-isoquinoIinyI)suiphonyIJamino}benzoic acid 
hydrochloride 




Guanidine hydrochloride (60 mg, 0.63 mmol) was added in one portion to a suspension of 
NaH (1 8 mg, 80% dispersion by wt in mineral oil, 0.6 mmol) in DMSO (3.0 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. /erf-Butyl 2-{[(l,4-dichloro-7- 
isoquinoiinyl)sulphonyl]amino}benzoate (1 10 mg, 0.24 mmol) was added and the mixture 
heated at 100 °C for 24 h. The cooled mixture was poured into water and extracted with 
EtOAc (x3) and the combined organic phase was then washed with brine and evaporated in , 
vacuo. The residue was purified by column chromatography upon silica gel using CH 2 C1 2 - 
MeOH-0.880NH 3 (97:3:0.3 to 95:5:0.5) as eiuant to give a yellow resin (36 mg). This resin 
was suspended in water and extracted with ether (x3). The combined organic phase was 
washed with brine and evaporated inyacuo to give terr-butyl 2-{[(4-chIon>l-guanidino-7- 
isoquinolinyl)sulphonyl]amino}benzoate (30 mg, 0.063 mmol) as a brown solid. 

TLC R f 0.60 (CH 2 Cl 2 -MeOH-0.880NH 3 , 90:10:1). 

'H (CD 3 OD, 400 MHz) 5 1.4 (9H, s), 7.1 (1H, dd), 7.5 (1H, dd), 7.7 (1H, d), 7.8 (1H, d), 7.9 
(1H, d), 8.0 (1H, d), 8.1 (1H, s), 9.1 (1H, s) ppm. 

LRMS 475 (MH*). 

The silica gel column was then eluted with MeOH and the combined washings were 
concentrated in vacuo to give an off-white solid. This was dissolved in a solution of EtOH 
saturated with HC1 gas and the mixture stirred at room temperature. The solvents were 
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evaporated in vacuo and the residue was then dissolved in EtOAc-MeOH, filtered and again 
evaporated in vacuo. The solid was triturated with water and then dried to give 2-{[(4-chloro- 
l-guanidino-7-isoquinoiinyI)sulphonyI]amino}benzoic acid hydrochloride (1 1.8 mg, 0.02 
mmol) as a pale yellow solid. 

mp >280 °C (dec). 

*H (CD 3 OD, 400 MHz) 5 7.0 (1H, dd), 7.3 (1H, dd), 7.65 (1H, d), 7.8 (1H, d), 8.1 (1H, d), 8.2 
(IH, d), 8.3 (IH, s), 8.9 (I H, s) ppm. 

LRMS 420, 422 (M*) f 421 (MFT). 

Anal. Found: C, 43.58; H, 3.37; N, 14.65. Calc for C J7 H, 4 CIN 5 O 4 S<'1.0HClo0.7H2O: C, 43.54; 
H, 3.53; N, 14.94. 

Example 2: 

(a) /er/-ButyI 3-{f (4-chIoro-l-guanidino-7-isoquinoiinyl)sulphonyl| amino} benzoate 

(b) 3-{[(4-ChIoro-l-guanidino-7-isoquinolinyl)suIphonyI]aimino}benzoic acid 
trifluoroacetate 




Guanidine hydrochloride (140 mg, 1 .47 mmol) was added in one portion to a suspension of 
NaH (44 mg, 80% dispersion by wt in mineral oil, 1.47 mmol) in DMSO (4.0 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. A solution of /err-butyl 3-{[(l,4-dichIoro-7- 
isoquinolinyl)-su!phonyl]amino} benzoate (280 mg, 0.59 mmol) in DMSO (2.0 mL) was 
added and the mixture heated at 90 °C for 18 h. The cooled mixture was poured into water (50 
mL), extracted with EtOAc (x3) and the combined organic phase was then evaporated in 
vacuo. The residue was purified by column chromatography upon silica gel using CH2CI2- 
MeOH-0.880NH 3 (97:3:0.3 to 95:5:0.5) as eluant to give /er/-butyl 3-{[(4-chloro-l- 
guanidino-7-isoquinolinyl)sulphonyl]amino}benzoate (64 mg, 0.13 mmol) as a tan solid. 

mp >142 °C (dec). 
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H (CD3OD, 400 MHz) 5 1.5 (9H, s), 7.25-7.35 (2H, m), 7.65-7.7 (2H, m), 7.95 (IH, d), 8.05 
(1H, d), 8.1 (1H, s),9.1(lH, s) ppm. 

LRMS 475 (MFT). 

Anal. Found: C, 51.07; H, 4.55; N, 13.94. Calc for Ca^CINsO^O^CHaCb: C, 51.46; H, 
4.57; N, 14.13. 

/e/7-Butyl 3-{[(4-chloro-I-guanidino-7-isoquinolinyf)suiphony!]amino}benzoate (30 mg, 
0.063 mmol) was dissolved in CF^C0 2 H (1.0 mL) and the mixture stirred at room temperature 
for 1 h. The mixture was diluted with PhMe and the solvents were evaporated in vacuo. The 
residue was triturated with Et 2 0 and then azeotroped with CH 2 C1 2 to give 3-{[(4-chioro-l- 
guanidino-7-isoquinoIinyl)sulphony!Jamino}-benzoic acid trifluoroacetate (29 mg, 0.055 
mmol) as an off-white solid. 

mp>!80 °C(dec). 



! H (CD3OD, 400 MHz) 5 7.2-7.35 (2H, m), 7.55 (IH, d), 7.65 (IH, s), 8.15 (1H, d), 8.3 (IH, 
d), 8.35 (lH,s), 8.85(1 H, s) ppm. 

LRMS 419, 421 (MFf). 

Anal. Found: C, 42.51; H, 3.07; N, 13.19. Calc for C17HUCIN5O4S-I.OCF3CO2H: C, 42.75; H, 
2.83; N, 13.12. 

Example 3: 

(a) Methyl 3-{[(4-chIoro-l-guanidino-7-isoquinoIinyI)suIphonyI]amino}-4- 
methoxybenzoate 

(b) 3-{[(4-ChIoro-l-guanidino-7-isoquinoIinyl)sulphonyI]amino}-4-methoxybenzoic acid 
hydrochloride 
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Guanidine hydrochloride ( 1 79.8 mg, 1 .88 mmol) was added in one portion to a suspension of 
NaH (54.9 mg, 80% dispersion by wt in mineral oil, 1.83 mmol) in DMSO (10 mL) and the 
mixture was heated at 60 °C under N 2 for 20 min. Methyl 3-{[(l,4-dichIoro-7- 
isoquinolinyl)sulphonyl]amino}-4-methoxybenzoate (238.6 mg, 0.541 mmol) was added and 
the mixture heated at 90 °C for 24 h. The solvents were evaporated in vacuo and the residue 
was purified by. column chromatography upon silica gel using CH 2 Cl 2 -MeOH-0.880NH 3 
(97:3:0.3 to 90: 10:1) as eluant to give methyl 3-{[(4-chloro-l-guanidino-7- 
isoquinolinyI)suIphonyl]amino}-4-methoxybenzoate (203.2 mg, 0.43 mmol) as a pale yellow 
solid. 

mp 134-137 °C (dec). 

■H (DMSO-A, 300 MHz) 5 3.45 (3H, s), 3.8 (3H, s), 6.95 (IH, d), 7.05-7.4 (4H, brs), 7.7 
( 1 H, d), 7.8 ( 1 H, s), 8.0 (2H, s), 8.1 (I H, s), 9.05 ( 1 H, s), 9.9 ( 1 H, br s) ppm. 

LRMS 464,466-(MH + ). 

Anal. Found: C, 48.37; H, 3.8 1;N, 14.75. Calc for C,9H 18 ClN 5 O5S°0.15CH 2 Cl 2 : C, 48.26; H, 
3.87; N, 14.69. 

An aqueous solution of NaOH (0.7 mL, 1 .0 M, 0.7 mmol) was added slowly to a stirred 
sol ution of methyl 3- { [(4-ch loro- 1 -guan id ino-7-isoquinol iny l)su!phony 1] amino } -4- 
methoxybenzoate (52.2 mg, 0.1 13 mmol) in dioxane (2.5 mL)and the mixture stirred, at room 
temperature for 1.5 h, and then at 70 °C for 3 h. The mixture was cooled to room temperature, 
dilute HC1 (2 mL, 2 N) was added, the solvents were evaporated in vacuo and the residue was 
dried by azeotroping with /-PrOH (x3). The solid was extracted with hot /-PrOH (x4), the 
combined organic extracts were filtered, and the solvents were evaporated in vacuo. The 
residue was triturated with Et 2 0 to give 3-{[(4-chloro-l-guanidino-7- 

isoquinoIinyl)sulphonyl]amino}-4-methoxyben2oic acid hydrochloride (29 mg, 0.055 mmol) 
as a solid. 

mp 258 °C (dec). 

l H (DMSO-flfc, 300 MHz) 8 3.45 (3H, s), 6.95 (1H, d), 7.7 (IH, d), 7.8 (IH, s), 8.3-8.7 (4H, br 
s), 8.3 (IH, d), 8.4 (IH, d), 8.45 (IH, s), 8.9 (IH, s), 10.05 (IH, br s), 10.9 (IH, br s), 12.75 
(IH, brs) ppm. 
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LRJVIS 450 (MPT). 



Anal. Found: C, 44.50; H, 4.60; N, 12.17. Calc for 
5 C, 8 H, 6 CIN 5 O 5 S-1.0HCNL0(CH3) 2 CHOH-1.0H 2 O: C, 44.69; H, 4.82; N, 12.41. 

Example 4: 

(a) A/-[(4-chloro-l-guanidino-7-isoquinolinyI)sulphonyIJgIycine /-butyl ester 
hydrochloride 

10 (b) A^-[(4-Chloro-l-guanidino-7-isoquinoIinyi)suIphonyl]gIycine trifluoroacetate 




NaH (29 mg, 80% dispersion by wt in mineral oil, 0.97 mmol) was added in one portion to a 
15 stirred solution of guanidine hydrochloride (146 mg, 1.52 mmol) in DMSO (2.0 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. N-[( 1 ,4-DichIoro-7- 

isoquinolinyl)sulphonyl]glycine /-butyl ester (150 mg, 0.38 mmol) was added and the mixture 
heated at 90 °C for 9 h. The cooled mixture was diluted with water (30 mL), extracted with 
EtOAc (4x20 mL) and the combined organic extracts were washed with water, brine, dried 
20 (Na 2 S0 4 ) and evaporated in vacuo. The residue was dissolved in Et 2 0 and a solution of HC] 
in Et 2 0 (1 M) was added to give a sticky precipitate . The Et 2 0 was decanted and the residue 
triturated with EtOAc to give a white solid. Filtration with EtOAc and Et 2 0 washing gave 
i(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]glycine /-butyl ester hydrochloride (68 mg, 
0.14 mmol). 

25 

mp 172-175 °C. 

! H (DMSOrf*, 300 MHz) 8 1.2 (9H, s), 3.75 (2H, s), 8.3 (1H, d), 8.35-8.4 (2H, m), 8.5 (1H, 
s), 8.5-8.9 (4H, br), 9.1 (1H, s), 1 1.3 (1H, br s) ppm. 

30 

LRMS414,416(MH*). 

Anal. Found: C, 42.45; H, 4.92; N, 14.76. Calc for 
Ci 6 H 2 oClN504S*1.0HCl-0.33H 2 0-0.2EtOAc: C, 42.58; H, 4.95; N, 14.78. 
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A^-[(4-Chloro-l-guanidino-7-isoquinoIinyl)sulphonyl]gIycine /-butyl ester hydrochloride (50 
mg, 0. 1 1 mmol) was dissolved in CFjC0 2 H (1,0 mL) and the mixture stirred at room 
temperature for 1.5 h. The mixture was diluted with PhMe and the solvents were evaporated 
5 in vacuo. The residue was triturated with Et 2 0 and EtOAc to give N-[(4-chloro-l-guanidino- 
7-isoquinoIinyl)sulphonyl]glycine trifluoroacetate (36 mg, 0.073 mmol) as a white powder. 

l H (CF 3 C0 2 D, 400MHz) 5 4.1 (2H, s), 8.25 (I H, d), 8.3 (1H, s), 8.55 (1H, d), 9.0 (1H, s) 
ppm. 

10 

LRMS 358 (MH + ), 715 (M 2 H+). 

Anal. Found: C, 36.25; H, 2.86; N, 14.28. Caic for Q 2 H l2 ClN s OS°l.QCFiC0 2 H<>Q.2EtOAc: 
C, 36.32; H, 3.0 1 ;N, 14.31. 

15 

Example 5: 

(a) A^-[(4-chIoro-l-guanidino-7-isoquinoIinyI)sulphonylJ-P-alanine /-butyl ester 

(b) A r -[(4-Chloro-l-guanidino-7-isoquinolinyl)suIphonyl]-P-aIanine trifluoroacetate 




Guanidine hydrochloride (140 mg, 1.46 mmol was added in one portion to a stirred 
suspension of NaH (35 mg, 80% dispersion by wt in mineral oil, 1.17 mmol) in DME (8.0 
mL) and the mixture was heated at 30 °C under N 2 for 30 min. iV-[(l,4-Dichloro-7- 
isoquinolinyl)sulphonyl]-P-alanine /-butyl ester (150 mg, 0.37 mmol) was added and the 
25 mixture heated at 90 °C for 1 8 h. The cooled mixture was diluted with EtOAc, washed with 
water, brine, dried (MgS0 4 ) and evaporated in vacuo. The residue was purified by column 
chromatography upon silica gel using CH 2 Cl 2 -MeOH~0.880NH 3 (97:3:0.3 to 95:5:0.5) as 
eluant to give A^[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-P-alanine /-butyl ester (75 
mg, 0.175 mmol) as a yellow foam 

30 

mp>180°C(dec). 
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! H (DMSO-^5, 300 MHz) 5 1 .35 (9H, s), 2.3 (2H, t), 2.9 (2H, dt), 7. 1-7.4 (4H, br), 7.8 (1 H, br 
t), 8.05 (2H, s) 9 8.1 (1H, s), 9.1 (I H, s) ppm. 

LRMS 428 (MI-T). 

5 

Anal. Found: C, 47.32; H, 5.24; N, 16.02. Calc for C,7H 22 CiN5O<S<>0.2H 2 O: C, 47.32; H, 
5.23; N, 16.23. 

//-[(4-Chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-(3-alanine /-butyl ester (30 mg, 0.07 
10 mmol) was dissolved in CF 3 C0 2 H (1 .0 mL) and the mixture stirred at room temperature for 1 
h. The mixture was evaporated in vacuo, azeotroping with PhMe, MeOH and then CH 2 C1 2 , to 
give A^-[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-P-alanine trifluoroacetate (32 mg, 
0.066 mmol) as a white solid. 

15 mp >200 °C (dec). 

l H (DMSO-^s + D 2 0, 400 MHz) 5 2.35 (2H, t), 3.0 (2H, t), 8.2 (1 H, d),8.3 (1H, d), 8.4 (IH, 
s), 9.1 (1H, s) ppm. 

20 LRMS 372 (MH*). 

Anal. Found: C, 37.38; H, 3.1 1; N, 14.52. Calc for CuHmCINsO^S-LOCFjCOsH: C, 37.08; H, 
3.1 1;N, 14.42. 

25 Example 6: 

(a) A^{(4-chIoro-l-guanidino-7-isoquinolinyl)sulphonyl]-iV-methylglycine /-butyl ester 

(b) AT-[(4-Chloro-l-guanidino-7M 
bis(trifluoroacetafe) 




Guanidine hydrochloride (286 mg, 2.99 mmol was added in one portion to a stirred 
suspension of NaH (77,5 mg, 80% dispersion by wt in mineral oil, 2.58 mmol) in DME (2.0 
mL) and the mixture was heated at 50 °C under N 2 for 20 min. A solution of 7/-[(l,4-dichloro- 
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7-isoquinolinyl)suIphonyl]-//-methylglycine f-butyl ester (393 mg, 0.97 mmol) in DME (10 
mL) was added and the mixture heated at 90 °C for 2 h. The solvents were evaporated in 
vacuo and the residue was purified by column chromatography upon silica gel using CHoCN- 
MeOH-0.880NH 3 (97:3:0.3) as eiuant to give 7/-[(4-chloro-l-guanidino-7- 
5 isoquinolinyl)sulphonyl]-7V-methylglycine /-butyl ester (260 mg, 0.607 mmol) as an off-white 
foam 

mp 84 °C. 

10 'H (DMSO-tf* 300 MHz) 5 1 .3 (9H 5 s), 2.85 (3H, s), 3.95 (2H, s), 7.0-7.5 (4H, br), 8.0 (1H, 
d), 8.05 (1H, d), 8.1 (1H, s), 9.05 (1H, s) ppm. 

LRMS 427 (MH + ), 855 (M 2 H + ). 

15 Anal. Found: C, 47.92; H, 5.38; N, 15.07. Calc for C^^ClNjC^S: C, 47.72; H, 5.18; N, 
16.37. 

A^^-Chloro-l-guanidino^-isoquinolinylJsulphonylj-A^methyiglycine /-butyl ester (255 mg, 
- 5.96 mmol) was dissolved in CF 3 C0 2 H (4.0 mL) and CH 2 C1 2 (2.0 mL), and the mixture 
20 stirred at room temperature for 1 h. The mixture was diluted with PhMe and the solvents were 
evaporated in vacuo to give 7/-[(4-ch]oro-l-guanidino-7-isoquinolinyl)sulphonyl]-^- 
methylglycine bis(trifluoroacetate) (349 mg, 0.56 mmol) as a white powder. 

•mp 240-242 °C (dec). • 

25 

l H (DMSO-4s, 300 MHz) 5 2.9 (3H, s), 4.05 (2H, s) 9 8.3 (1H 5 d), 8.4 (1H, d), 8.4-8.7 (4H, br), 
8.5 (1H, s), 8.9(lH,s)ppm. 

LRMS 372, 374 (M£T), 744 (MzH*). 

30 

Anal. Found: C, 36.26; H, 3.10; N, 1 1.04. Calc for C u H M ClN5O4S<2.0CF 3 CO2H°0.3PhMe: C, 
36.56; H s 2.96; N, 11.16. 

Example 7: 

35 (a) A^-[(4-chIoro-l-guanidino-7-isoquinolinyl)sulphonyI]-A r -phenylglycine /-butyl ester 



151 



WO 01/49309 



PCT/IB00/01935 



(b) A^[(4-ChIoro-l-guanidino-7-isoquinoIinyl)suIphony!]-A^phenyIgIycine 
trifluoroacetate 




NaH (32 mg, 80% dispersion by vvt in mineral oil, 1.07 mmol) was added in one portion to a 
stirred suspension of guanidine hydrochloride (164 mg, 1.71 mmol) in DME (5.0 mL) and 
the mixture was heated at 60 °C under N 2 for 30 min. N-[(l,4-Dichloro-7- 
isoquino!inyl)sulphonyl]-A^-phenyIglycine /-butyl ester (200 mg, 0.43 mmol) was added and 
the mixture heated at 95 °C for 6 h. The solvents were evaporated in vacuo and the residue 
was purified by column chromatography upon silica gel using CH 2 Cl2-MeOH-0.880NH 3 
(97:3:0.3 to 95:5:0.5) as eiuant to give //-[(4-ch!oro-l-guanidino-7-isoquinolinyl)sulphonyl]* 
/V-phenylglycine /-butyl ester (28 mg, 0.057 mmol) as a yellow resin. 

! H (DMSO-^, 300 MHz) 5 1.3 (9H, s), 4.45 (2H, s), 7.2-7.3 (2H, m), 7.2-7.4 (4H, br), 7.3-7.4 
(3H, m), 7.9 (1H, d), 8.0 (1H, d), 8.1 (I H, s), 8.95 (1H, s) ppm. 

LRMS 490, 492 (MH+), 98 1 (M 2 H"*> 

A^-^-Chloro-l-guanidino^-isoquinolinyOsulphonyO-A^phenylglycine /-butyl ester (25 mg, 
0.05 mmol). was dissolved in CF 3 C0 2 H (1.0 mL) and the mixture stirred at room temperature 
for 2 h. The mixture was concentrated in vacuo, azeotroping with PhMe, and the residue 
triturated with Et 2 0 to give A^[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-//- 
phenylglycine trifluoroacetate (13 mg, 0.23 mmol) as a pale yellow powder. 

mp 2 18-223 °C. 

l H (DMSO-c/*, 300 MHz) 5 4.5 (2H, s), 7.1-7.2 (2H, d), 7.25-7.4 (3H, m), 7.8-8.4 (4H, br), 
8.0 (1H, d), 8.2 (1H, d), 8.35 (1H, s), 8.9 (1H, s) ppm. 

LRMS 434, 436 (MH*), 744 (M 2 tT). 

Anal. Found: C, 42.55; H, 3.39; N, 1 1.90. Calc for 
C 18 H,6ClN5O 4 S«1.0CF3CO 2 HoH 2 Oo0.2Et 2 O: C, 42.74; H, 3.52; N, 12.22. 
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Example 8: 

(a) AM(4-chIoro-l-guanidino-7-isoquinoHnyI)sulph^ t- 
butyl ester 
5 (b) /V-[(4-Chloro-l-guanidino-7^^ 




Guanidine hydrochloride (96 mg, 1.00 mmol was added in one portion to a stirred suspension 
10 of NaH (19 mg, 80% dispersion by wt in mineral oil, 0.63 mmol) in DME (5.0 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. A solution of 7/-[(l,4-dichloro-7- 
isoquinoiinyI)suIphonyi)-yV-(cycIopentylmethyl)g!ycine /-butyl ester (120 mg, 0.25 mmol) in 
DME (5.0 mL) was added and the mixture heated at 90 °C for 3 h. The solvents were 
evaporated in vacuo, the residue was dissolved with EtOAc (200 mL), and washed with 
1 5 aqueous NH4CI (1 50 mL), dried (MgS0 4 ) and evaporated in vacuo. The residue was purified 
by column chromatography upon silica gel using pentane-EtOAc (100:0 to 40:60) as eluant to 
give N-[(4-chloro- 1 -guanidino-7-isoquinolinyl)sulphonyI]-iV-(cyclopentylmethyl>glycine t- 
btftyl ester (60 mg, 0.12 mmol). 

20 'H (CDCb, 400 MHz) 5 1.1-1.25 (2H, m), 1.35 (9H, s), 1.45-1.7 (4H, m), 1.7-1.8 (2H, m), 2.1 
(1H, m), 3.25 (2H, d), 4.0 (2H, s), 8.05 (1H, d), 8.1 (1H, d), 8.15 (1H, s), 9.2 (1H, s) ppm. 

LRMS 496 (MKT). 

25 Anal. Found: C, 52.99; H, 6.07; N, 13.82. Calc for C22H30CIN5O4S: C, 53.38; H, 5.90; N, 
14.15. 

A solution of HC1 (2 mL, 2 M, 4 mmol) was added to a solution of //-[(4-chloro-l-guanidino- 
7-isoquinolinyl)sulphonyl]-A r -(cyclopentylmethyI)glycine f-butyi ester (50 mg, 0.10 mmol) in 
30 dioxane (4.0 mL) and the mixture was heated at 60 °C for 24 h. The solvents were evaporated 
in vacuo, and the residue triturated with dichloromethane to give A^[(4-chloro-l-guanidino-7- 
isoquinolinyOsulphonylj-^cyclopentylmethyOglycine hydrochloride (40 mg, 0.080 mmol) 
as a white solid. 



153 



WO 01/49309 



PCT/IB00/0J935 



mp 139-142 °C. 

'H (CD 3 OD, 400 MHz) 5 1.2-1.3 (2H, m), 1.5-1.7 (4H, m), 1.7-1 .8 (2H, m), 2.2 (1H, m), 3.65 
(2H, d), 4.2 (2H, s), 8.35 (I H, d), 8.45 (I H, s), 8.45 (1H, d), 8.9 (1H, s) ppm. 

LRMS 440 (MHT). 

Anal. Found: C, 43.48; H, 5.32; N, 12.91 . Calc for 

C3H22CIN5O4S-l.OHCl-l.OH2O-O.O5CH2CI2-O.O5 dioxane: C, 43.17; H, 5.1 I; N, 13.92. 
Example 9: 

(a) AM(4-chIoro-l-guanidino-7-isoquinoIinyI)suiph 
butyl ester 

(b) A^(4-Chloro-l-guanidino-7-isoquinolinyI)suIphon^^ 
hydrochloride 




Guanidine hydrochloride (125 mg, 1.3 1 mmol was added in one portion to a stirred 
suspension of NaH (25 mg, 80% dispersion by wt in mineral oil, 0.82 mmol) in DME (10 
mL) and the mixture was heated at 60 °C under N 2 for 30 min. A^[(l,4-Dichloro-7- 
isoquino[inyl)sulphonyl]-//-(cyclohexylmethyl)-glycine M>utyl ester (160 mg, 0.33 mmol) 
was added and the mixture heated at 80-90 °C for 2.5 h. The solvents were evaporated in 
vacuo, the residue was dissolved with EtOAc (200 mL), and washed with aqueous NH4CI 
(150 mL), dried (MgS0 4 ) and evaporated in vacuo. The residue was purified by column 
chromatography upon silica gel using pentane-EtOAc (100:0 to 40:60) as eiuant to give N- 
[(4-chioro-I-guanidino-7-isoquinolinyI)sulph^ ester 
(65 mg, 0.127 mmol) as an off-white foam. 

! H (CDCI3, 400 MHz) 5 0.8-0.95 (2H, m), 1.1-1.25 (3H, m), 1.3 (9H, s), 1.6-1.8 (6H, m), 3.1 
(2H, d), 4.0 (2H, s), 8.0 (1H, d), 8.1 (1H, d), 8.15 (1H, s), 9.2 (1H, s) ppm. 

LRMS 5 1 0 (MH*)~ 
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Anal. Found: C, 54.21; H, 6.46; N, 13.46. Caic for C23H32CIN3O4S: C, 54.16; H, 6.32; N, 
13.73. 

A solution of HCI (2 mL, 2M,4 mmol) was added to a solution of W-[(4-chloro-l-guanidino- 
5 7-isoquinoiinyl)sulphonyl]-//-(cycIohexylnriethyl)glycine /-butyl ester (53 mg, 0.10 mmol) in 
dioxane (4.0 mL). The mixture was stirred at 23 °C for 18 h and then heated at 50-60 °C for 
16 h. On cooling, a white precipitate crashed out of solution. The solid was collected by 
filtration, triturated with EtOAc and then dried under vacuum to give A^-[(4-chloro-l- 
guanidino-7-isoquinolinyl)sulphonyl]-A^(cyclohexylmethyl)glycine hydrochloride (26 mg, 
10 0.057 mmol). 

1 H (CDCI3, 400 MHz) 5 0.8- 1 .0 (2H S m), 1. 1-1 .3 (3 H, m), 1.55-1.8 (6H, m), 3.2 (2H, d), 4. 1 5 
(2H, s), 8.3 ( 1 H, d), 8.45 ( 1 H, d), 8.45 ( 1 H, s), 8.9 ( 1 H, s) ppm. 

15 LRMS 454, 456 (MH + ). 

Anal. Found: C, 44.70; H, 5. 15; N, 13.56. Calc for C23H32CIN5O4S-HCI-H2O: C, 44.89; H, 
5.36; N, 13.77. 

20 Example 10: 

(a) A^[(4-chIoro-l-guanidino-7-isoquinoIinyI)suIphonyI]-A^benzylglycine /-butyl ester 

(b) 7V-[(4-Chloro-l-guanidino-7-isoquinoIinyl)sulphonyI]-A r -ben2yIgIycine 
trifluoroacetate 




Guanidine hydrochloride (1 80 mg, 1.88 mmoi) was added in one portion to a suspension of 
NaH (45 mg, 80% dispersion by wt in mineral oil, 1.5 mmol) in DME (1 1 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. //-[(l,4-Dichloro-7- 
30 isoquinolinyl)sulphonyI]-//-benzylgIycine f-butyl ester (225 mg, 0.467 mmol) was added and 
the mixture heated at 90 °C for 18 h. The cooled mixture was poured into water, extracted 
with EtOAc (x3) and the combined organic phase was then washed with water, dried 
(Na 2 S0 4 ) and evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using CH 2 CI 2 -MeOH-0.880NH 3 (97:3:0.3) as eluant to give W-[(4-chloro-N 
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guanidino-7-isoquinoIinyI)sulphonyI]-//-benzyiglycine /-butyl ester (172 mg, 0.34 mmol) as a 
yellow foam. 

mp>150°C (dec). 

5 

'H (DMSCW,;, 400 MHz) 5 1.2 (9H, s), 3.8 (2H, s), 4.45 (2H, s), 7.1-7.4 (4H, br), 7.2-7.35 
(5H, m), 8.0(lH,d),8.1 (1H, d), 8.1 (s, IH),9.1 (1H, s) ppm. 

LRMS 504, 506 (Mrf). 

10 

Anal. Found: C, 55.19; H, 5.55; N, 13.23. Calc for Cob^CIN^SoO.^Hh: C, 55.30; H, 
5.39; N, 13.66. 

//-[(4-Chloro-l-guanidino-7-isoquinolinyI)sulphonyI]-//-benzylglycine f-butyl ester (50 mg 3 
15 0.10 mmol) was dissolved in CF3CO0H ( ! .0 mL) and the mixture stirred at room temperature 
for I h. The mixture was diluted with PhMe and the solvents were evaporated in vacuo. The 
residue was azeotroped with PhMe and then CH 2 C1 2 to give Af-[(4-chloro-l-guanidino-7- 
isoquinolinyl)sulphonyI]-A^-benzylgIycine trifluoroacetate (52 mg, 0.10 mmol) as a white 
solid. 

20 * 
mp 274 °C (dec). 

l H (DMS0<4 400 MHz) 5 3.95 (2H, s), 4.5 (2H, s), 7.2-7.35 (5H, m), 8.3 (1H, d), 8.35 (1H, 
d), 8.4-8.6 (4H, br), 8.45 (1H, s), 8.9 (IH, s), 10.6 (1H, br), 12.7 (1H, br) ppm. 

25 

LRMS 448, 450 (MH 4 *), 497 (M 2 irt). 

Anal. Found: C, 43.96; H, 3.39; N, 1 1.87. Calc for C 19 H l8 ClN 5 O4S°1.0CF 3 CO2H«0.5H 2 O: C, 
44.18; H, 3.53; N, 12.27. 

30 

Example 11: 

(a) Aq(4-chIoro-l-guanidino-7-isoqu 
butyl ester 

(b) Aq(4-Chloro-l-guanidino-7^ 
35 trifluoroacetate 
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Guanidine hydrochloride (120 mg, 1 .26 mmol) was added in one portion to a suspension of 
NaH (32 mg, 80% dispersion by vvt in mineral oil, 1.06 mmol) in DME (10 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. 7/-[(l,4-Dichloro-7- 

isoquinolinyOsulphonylj-A^^-methylbenzyOglycine /-butyl ester (200 mg, 0,405 mmol) was 
added and the mixture heated at 90 °C for 2 h. The cooled miTCture was diluted with EtOAc, 
washed with water, brine, dried (Na^SO-O and evaporated in vacuo. The residue was purified 
by column chromatography upon silica gel using pentane-CH 2 CI 2 (50:50), then CH 2 C1 2 , and 
finally CH 2 CI 2 -MeOH-0.880NH 3 (95:5:0.5) as eluarit to give A^-[(4-chloro-l-guanidino-7- 
isoquinolinyl)suIphonyI]-A^(2-methylbenzyl)glycine /-butyl ester (94 mg, 0.18 mmol) as an 
off-white solid. 



mp>! 10°C(dec). 

'HCCDCb, 400 MHz) 5 1,25 (9H, s), 2.3 (3H, s), 3.8 (2H, s), 4.6 (2H, s), 7.1-7.2 (4H, m), 
8.05 (lH,d), 8.1 (lH,d), 8.15 (s, IH), 9.3 (IH, s) ppm. 



LRMS 518, 520 (MH + ). 

Anal. Found: C, 56.21; H, 5.83; N 3 12.57;Calc for C2 4 H 2 8ClN5O4S«0.3H 2 Oo0.25C 6 H 14 : C, 
56.20; H, 5.94; N, 12.85. 

A^[(4-Chloro-l-guanidino-7-isoquinoIinyI)suIphonyl]-A r -(2-methyIbenzyI)gIycine /-butyl 
ester (30 mg, 0.058 mmol) was dissolved in CF 3 C0 2 H (1.0 mL) and the mixture stirred at 
room temperature for 1 h. The mixture was diluted with PhMe and the solvents were 
evaporated in vacuo. The residue was azeotroped with PhMe and then Et 2 0 to give iV-[(4- 
chloro- 1 -guanidino-7-isoquinoliny l)sulphony l]-//-(2-methy lbenzyl)glycine trifluoroacetate 
(29 mg, 0.05 mmol) as an off-white solid. 

mp>150°C(dec). 



l H (CD 3 OD, 400 MHz) 5 2.3 (3H, s), 3.95 (2H, s), 4.7 (2H, s), 7.05-7.2 (4H, m), 8.35 (IH, d), 
8.45 (IH, s), 8.45 (IH, d), 8.9 (IH, s) ppm. 
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LRJVIS 462, 464 (MH*). 

Anal. Found: C, 45.51; H, 3.95; N, 1 1.36. Calc for 
5 C 2 oH2oCIN504S*1.0CF3C0 2 H*I.OH 2 0-0.1PhMe: C, 45.20; H, 3.98; N, 1 1.61. 

Example 12: 

(a) Af-[(4-chloro-l-guanidino-7-isoquin^ 
butyl ester trifluoroacetate 
10 (b) AM(4-Chloro-l-guanidino-7-isoqui^ 
trifluoroacetate 




15 Guanidine hydrochloride (225 mg, 2.36 mmol) was added in one portion to a stirred 

suspension of NaH (44 mg, 80% dispersion by wt in mineral oil, 1.47 mmol) in DME (20 
mL) and the mixture was heated at 60 °C under N 2 for 30 min. iV-[(l,4-Dichloro-7- 
isoquinolinyl)suIphonyl]^V r -(2-methoxybenzyl)glycine t-buty tester (300 mg, 0.59 mrnol) was 
added and the mixture heated at 90 °C for 2 h. The cooled mixture was poured into water and 

20 extracted with EtOAc (x3). The combined organic extracts were then washed with water, 
brine, dried (Na 2 S0 4 ) and evaporated in vacuo.. The residue was purified by column . 
chromatography upon silica gel using hexane-EtOAc (80:20), and then CH 2 CI 2 -MeOH- 
O.88ONH3 (95:5:0.5 to 90:10:1) as eluant to give the product as a yellow semi-solid. This 
semi-solid was dissolved in EtOAc, a solution of TFA (35 (iL) in EtOAc (25 mL) was added 

25 and the solvents were evaporated in vacuo, azeotroping with PhMe. The residue was triturated 
with /-Pr 2 0, the resulting white solid was collected by filtration, and then dried to give A^-[(4- 
chloro-l-guanidino-7-isoquinoIinyl)sulphony!]-A r -(2-methoxybenzyl)gJycine /-butyl ester 
trifluoroacetate (219 mg, 0.338 mmol). 

30 mp>197°C(dec). 

l H (DMSO-*, 400 MHz) 5 1.25 (9H, s), 3.6 (3H, s), 4.0 (2H, s), 4.45 (2H, s), 6.8-6.9 (2H, 
m), 7.1-7.2 (2H, m), 8.3 (2H, s), 8.4-8.6 (4H, br s), 8.5 (s, 1H), 8.8 (1H, s) ppm. 
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LRMS 534, 536 (MJ-T). 

Ana!. Found: C, 48.33; H, 4.55; N, 10.52. Caic for ^HagCINsOsS^LOCFjCOnH: C, 48.18; H, 
4.5!; N, 10.81. 

N-[(4-chIoro-l-guanidino-7-i^ /-butyl 

ester trifluoroacetate (150 mg, 0.23 I mmo!) was dissolved in CF 3 C0 2 H (1.0 mL) and the 

mixture stirred at room temperature for 40 min. The mixture was diluted with PhMe, 

concentrated in vacuo: azeotroping with PhMe, and the residue triturated with /-Pr 2 0 to give 

W-[(4-chloro-l-guanidino-7-isoqum 

trifluoroacetate (122 mg, 0.206 mmol) as a white solid. 

mp>l 65 °C (dec). 

J H (DMSO-^, 400 MHz) 5 3.6 (3H, s), 4.0 (2H, s), 4.5 (2H, s), 6.8 (1H, d), 6.85 (I H, dd), 
7.1-7.2 (2H, m), 8.3 (2H, s), 8.35-8.5 (4H, br s), 8.5 (s, 1H), 8.8 (1H, s) ppm. 

LRMS 478, 480 (MH*). 

Anal. Found: C, 44.64; H, 3.58; N, 1 1.83. Calc for C20H20CIN5O5SM.OCF3CO2H: C, 44.69; H, 
3.68; N, 11.63. 

Example 13: 

(a) A^f^chloro-l-guanidino^-isoquinoH^ /- 
butyl ester hydrochloride 

(b) W-[(4-Chloro-l-guanidino-7~fcoquinoIin^^ 




Guanidine hydrochloride (149 mg, 1.55 mmol) was added in one portion to a suspension of 
NaH (35 mg, 80% dispersion by wt in mineral oil, 1.16 mmol) in DME (10 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. iV-[(l,4-Dichloro-7- 

isoquinolinyi)sulphonyI]-A''-(3-methoxybenzyl)glycine /-butyl ester (200 mg, 0.39 mmol) was 
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added and the mixture heated at 90 °C for 2 h. The cooled mixture was poured into water, 
extracted with EtOAc (x3), and the combined organic extracts were washed with brine, dried 
(Na 2 S04) and evaporated in vacuo. The residue was dissolved in Et 3 0-EtOAc and a solution 
of HCI in Et 2 0 (0.5 M) was added to give a precipitate. The solid was collected by filtration, 
5 triturated with EtOAc and then dried to give A^[(4-chloro-l-guanidino«7- 

isoquinolinyI)sulphonyl]-A^-(3-methoxybenzyl)glycine /-butyl ester hydrochloride (124 mg, 
0.2 1 mmol) as a white solid. 

mp 203-205 °C 

10 

! H (DMSO-4* 300 MHz) 5 1.2 (9H, s), 3.65 (3H, s), 4.05 (2H, s), 4.5 (2H, s), 6.7 (1H, s), 
6.75-6.85 (2H, m), 7.2 (1 H. dd), 8.3 ( I H, d), 8.35 (I H, d), 8.5 (s. 1 H), 9.3 (1 H, s), 1 1.6 (1 H, 
br s) ppm. 

1 5 LRMS 534, 536 (MH+), 1 069 (M 2 H + ). 

Anal. Found: C, 50.22; H, 5.1 1; N, 12.23. Calc for C^H.bCINsOsSoI.OHCI: C, 56.52; H, 5.12; 
N, 12.28. 

20 Aq(4-Chloro-l-guanidino-7-isoquinoIinyl)sulphonyl>^^ 

ester hydrochloride (95 mg, 0. 1 67 mmol) was dissolved in CF 3 C0 2 H (1 .0 mL) and the ' ' 
mixture stirred at room temperature for 1 h. The mixture was diluted with PhMe and the 
solvents were evaporated in vacuo. The residue was dissolved in EtOAc and stirred at room 
temperature for 1 h. The resulting precipitate was collected by filtration, washed with Et 2 0 

25 and dried to give ^-[(4-chloro-l -guanidino-7-isoquinolinyl)sulphony]]-JV-(3- 
methoxybenzyl)glycine (65 mg, 0.128 mmol) as a white powder. 

mp 290 °C (dec). 

30 l H (CF 3 C0 2 D, 400 MHz) 5 3.9 (3H, s), 4.3 (2H, s), 4.6 (2H, s), 6.9-7.0 (3H, m), 7.3 (1H, dd), 
8.35 (1H, d), 8.45 (1H, s), 8.6 (1H, d), 8.95 (1H, s) ppm. 

LRMS 477, 479 (MH*), 955 (M 2 H*). 

35 Anal. Found: C, 48.67; H, 4.09; N, 13.88. Calc for C20H20CIN5O5S0O.25CF3CO2H: C, 48.62; 
H,4.03;N, 13.83. 
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Example 14: 

(a) A^(4-chloro-l-guanidino-7-isoquinoIinyl)sulph t- 
butyl ester hydrochloride 
5 (b) A r -[(4-Chloro-l-guanidino-7-isoquinolinyI)suIphonyI|-A L (3-chIorobenzyl)glycine 
trifluoroacetate 




10 • NaH (35 mg, 80% dispersion by vvt in mineral oil, 1.16 mmoi) was added in one portion to a 
suspension of guanidine hydrochloride (150 mg, 1.55 mmol) in DME (10 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. yV-[( 1 ,4-Dichloro-7- 
isoquinoIinyl)sulphonyl]-M-(3-chlorobehzyI)gIycine /-butyl ester (185 mg, 0.36 mmol) was 
added and the mixture heated at 90 °C for 5 h. The cooled mixture was diluted with Et 2 0, 

15 washed with water, dried (Na 2 SCXj) and evaporated in vacuo. The residue was dissolved in 
Et 2 0 and a solution of HCI in Et 2 0 (I M) was added to give a precipitate. The solvents were 
evaporated in vacuo, and the white solid triturated. with EtOAc and then dried to give A^-[(4- 
chloro-l-guanidino-T-isoquinolinyOsulphonylj-MfS-chlorobenzyOglycine f-butyi ester 
hydrochloride (85 mg, 0.145 mmol). 

20 

mp 203-205 °C. 

l H (DMSO-ck 300 MHz) 5 1.2 (9H 3 s), 4.1 (2H, s), 4.55 (2H, s), 7.2-7.35.(4H, m), 8.3 (1H, 
d), 8.35 (1H, d), 8.5 (s, 1H), 9.3 (1H, s), 1 1.55 (1H, br s) ppm. 

25 

LRMS 538, 540 (MrT), 1076 (M 2 H*). 

Anal. Found: C, 47.04; H, 4.53; N, 1 1 ."82. Calc for C 2 3H 25 Cl 2 N 5 04S<> I.0HCI°0.5H 2 O: C, 
47.31; H, 4.66; N, 11.99. 

30 

W-[(4-Chloro-l -guanidino-7-isoquinoliny])sulphonyl]-iV-(3-chloroben2yl)glycine r-butyl ester 
hydrochloride (60 mg, 0.104 mmol) was dissolved in CF 3 C0 2 H (0.5 mL) and the mixture 
stirred at room temperature for 1 h. The mixture was diluted with PhMe and the solvents were 



161 



WO 01/49309 



PCT/IB00/01935 



10 



evaporated in vacuo. The residue was dissolved in Et 2 0 and stirred at room temperature for J 
h. The resulting precipitate was collected by filtration, washed with Et 2 0 and dried to give yV- 
[(^chloro-I-guanidino-T-isoquinoIinyOsulphonylj^-CS-chiorobenzyOglycine trifluoroacetate 
(31 mg, 0.052 mmol) as a white solid. 

mp 306-308 °C. 

'H (CF 3 C0 2 D, 400 MHz) 5 4.3 (2H, s), 4.55 (2H, s), 7.0-7.1 (2H, m), 7.1-7.15 (2H, m), 8.25 
(1 H, d), 8.4 (I H, s), 8.5 (1 H, d), 8.8 (1 H, s) ppm. 

LRMS 482,484 (MH + ), 496, 498 (MH + of corresponding methyl ester). 



15 



20 



Anal. Found: C 42.60; H, 3.04; N, 12.03. Calc for Ci 9 H I7 CI 2 N5O4S-1.0CFjCO 2 H: C, 42.29; 
H, 3.04; N, 11.74. 

Example 15: 

(a) Af-[(4-chIoro-l-guanidino-7-isoquinoH^ f- 
butyl ester hydrochloride 

(b) A r -[(4-Chloro-l-guanidino-7-isoquinoiinyI)suIphonylI-A^(4-methoxybenzyI)glycine 




tBuO,C N- 




MgO 




Guanidine hydrochloride (118 mg, 1.24 mmol) was added in one portion to a stirred 
suspension of NaH (23 mg, 80% dispersion by wt in mineral oil, 0.78 mmol) in DME (10 

25 mL) and the mixture was heated at 60 °C under N 2 for 30 min. A r -[(l,4-Dichloro-7- 

isoquinolinyl)sulphonyl]-A^-(4-methoxyben2yl)glycine /-butyl ester (155 mg, 0.31 mmol) was 
added and the mixture heated at 90 °C for 1 h. The cooled mixture was poured into water and 
extracted with EtOAc (x3). The combined organic extracts were then washed with water, 
brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The residue was purified by column 

30 chromatography upon silica gel using hexane-EtOAc (80:20), and then CH 2 Cl 2 -MeOH- 

O.88ONH3 (95:5:0.5 to 90: 10: 1) as eluant to give a yellow gum. Trituration with /-Pr 2 0 gave 
A r -[(4-chIoro-l-guanidino-7-isoquinolinyl)sulphonyl]-A'*-(4-methoxybenzyl)glycine /-butyl 
ester (80 mg, 0.15 mmol) as a sticky yellow solid. A small sample (10-1 5 mg) was dissolved 
in EtOAc, a solution of HC1 in Et 2 0 was added and the solvents were evaporated in vacuo, to 
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give A^[(4-chloro-l-guani /- 
butyl ester hydrochloride (18 mg) as a solid. (All characterisation data is for the HCI salt). 

mp>192°C(dec), 

*H (DMSO-ak, 400 MHz) 8 1.2 (9H, s), 3.7 (3H, s) s 4.0 (2H, s), 4.4 (2H, s), 6.8 (2H, d), 7.1 
(2H, d), 8.3 (1H, d), 8.3 (IH, d), 8.4-8.9 (4H, br s), 8.5 (s, IH), 8.2 (IH, s) ppm. 

LRMS 534, 536 (MH 4 *). 

Anal. Found: C, 5 1.36; H, 5.53; N, I 1 .23. Calc for C24H28ClN5O5S-i.OHCloO.28/-Pr2O: C, 
51.48; H, 5.54; N, 11.69. 

yV-[(4-chloro-Nguanidino-7-isoquinolinyl)sulphonyl]-A^(4-med^ 

ester (65 mg, 0.122 mmol) was dissolved in CF 3 C0 2 H (1.0 mL) and the mixture stirred at 
room temperature for 40 min. The mixture was diluted with PhMe, concentrated in vacuo, and 
the residue purified by column chromatography upon silica gel using CH 2 CI 2 -MeOH- 
O.88ONH3 (83:15:3) as eiuant to give A^[(4-chIoro-Nguanidino-7-isoquinolinyI)suIphonyl]-//- 
(4-methoxybenzyl)glycine (1 1 mg, 0.023 mmol) as a white solid. 

mp >293 °C (dec). 

'H (DMSO-4 400 MHz) 5 3.7 (3H, s), 3.8 (2H, s), 4.4 (2H, s), 6.85 (2H 5 d), 7. 15 (2H, d), 
7.2-7.5 (4H.br s), 8.0 (IH, d), 8.1 (IH, d), 8.15 (s, IH), 9.1 (IH, s) ppm. 

Anal. Found: C, 48.44; H, 4^47; N, 14.1 2. Cafe for C 2 oH 2 oClN50 5 S° 1 .0H 2 O: C, 48.34; H, 
4.27; N, 14.28. 

Example 16: 

(a) /V-[(4-chloro-l-guanidino-7-isoqum^ /. 
butyl ester 

(b) iV-[(4-Chloro-l-guanidino-7-isoqmno^ 
dihydrochloride 
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ci 



CI 






NH, 



Guanidine hydrochloride (293 mg, 3.07 mmol was added in one portion to a stirred 
suspension of NaH (57 mg, 80% dispersion by wt in mineral oil, 1.92 mmol) in DME (10 
5 mL) and the mixture was heated at 60 °C under N 2 for 30 min. A solution of 7V-[(l,4-dichIoro- 
7-isoquino[inyi)sulphonyl]-A^(2-pyridyImethy!)glycine /-butyl ester (370 mg, 0.78 mmol) in 
DME (10 mL) was added and the mixture heated at 90 °C for 1 h. The solvents were 
evaporated in vacuo, the residue was dissolved with EtOAc (200 mL), and washed with 
aqueous NH 4 C1 (150 mL), dried (MgS0 4 ) and evaporated in vacuo. The residue was purified 
10 by column chromatography upon silica gel using pentane-EtOAc (100:0 to 20:80) as eluant to 
give iV-[(4-chloro-l-guanidino-7-isoqum^ /-butyl 
ester (120 mg, 0.24 mmol) as a pale yellow foam. 

l H (CDCI3, 400 MHz) 5 1 .3 (9H, s), 4. 1 (2H, s), 4.65 (2H, s), 7.2 (1 H, m), 7.5 (I H, d), 7.65 
15 (LH, dd), 8.05 (1H, d), 8.1 (I H, d), 8.1 (I H, s), 8.45 (IH, d), 9.25 (IH, s) ppm. 

LRMS 505 (MH*). 

Anal. Found: C, 51.93; H, 5.03; N, 15.45. Calc for C^H^CINfiC^O. lH 2 00.2EtO Ac: C, 
20 52.24; H, 5.18; N, 15.89. 

A solution of HC1 (3 mL, 2 M, 6 mmol) was added to a solution of iV-[(4-chloro-l-guanidino- 
7-isoquinolinyI)suIphonyI]-iV-(2-pyridylmethyI)gIycine /-butyl ester (1 15 mg, 0.23 mmol) in 
dioxane (5.0 mL) and the mixture was heated at 60 °C for 18 h. The solvents were evaporated 
25 in vacuo and the residue triturated with hot EtOAc to give A^-[(4-chloro-l-guanidino-7- 

isoquinolinyI)sulphonyl]-A r -(2-pyridylmethyl)gIycine dihydrochloride (95 mg, 0.167 mmol) 
as an off-white solid. 

mp 216-220 °C. 

30 

'H (CD3OD, 400 MHz) 6 4.4 (2H, s), 5.1 (2H, s), 8.05 (IH, m), 8.3 (IH, d), 8.4 (IH, d), 8.5 
(IH, s), 8.5 (1H, d), 8.6 (IH, dd), 8.85 (IH, d), 9.3 (IH, s) ppm. 
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Anal. Found: C, 39.01; H, 4.01; N, 14.14. Calc for 

C I8 H, 7 CIN 6 O 4 So2.0HCIo2.0H 2 Oo0.12dioxane: C, 39.05; H, 4.25; N, 14.78. 



Example 17: 

5 (a) A4(4-chloro-l-guanidino-7-isoquinoIi^^^ 
butyl ester 

(b) A^-[(4-ChIoro-l-guanidino-7-isoquinoIinyI)suIph 
di hydrochloride 




Guanidine hydrochloride (31 7 mg, 3.32 mmol was added in one portion to a stirred 
suspension of NaH (62.3 mg, 80% dispersion by wt in mineral oil, 2.08 mmol) in DME (10 
mL) and the mixture was heated at 60 "C under N 2 for 30 min. A solution of A^[(l,4-dich!oro- 
7-.isoquinoIinyl)suiphonyl]^-(3-pyridylmethyI)glycine /-butyl ester (400 mg, 0.83 mmol) in 
DME (10 mL) was added and the mixture heated at 80 °C for 4 h. The solvents were 
evaporated in vacuo, the residue was dissolved with EtOAc (200 mL), and washed with 
aqueous NH4CI (200 mL), dried (MgS0 4 ) and evaporated in vacuo. The residue was purified 
by column chromatography upon silica gel using (i) pentane-EtOAc (70:30 to 50:50) and then 
(ii) CH 2 Cl 2 -MeOH-0.880NH 3 (95:5:0.5 to 90:101) as eluantto give Aq(4-chloro-l-guanidino- - 
7-isoquinolinyl)sulphonyl]-A/-(3-pyridylmethyl)glycine /-butyl ester (104 mg, 0.21 mmol) as ' 
a pale yellow solid. 

! H (CDCI3, 400 MHz) 5 1.3 (9H, s), 3.8 (2H, s), 4.5 (2H, s), 6.4-6.8 (4H, br), 7.2 (1H, m), 7.6 
(1H, d), 8.0 (1H, d), 8.05 (1H, s), 8.05 (1H, d), 8.4 (1H, s), 8.5 (1H, d), 9.3 (1H, s) ppm. 

LRMS 505, 507 (MBT). 

Anal. Found: C, 51.95; H, 5.02; N, 16.25. Calc for C^sClN^S: C, 52.33; H, 4.99; N, 
16.64. 

CF3CO2H (1 .0 mL) was added to a stirred solution of 7/-[(4-chloro-l-guanidino-7- 
isoquinoIinyOsulphonyn^S-pyridylmethylJglycine /-butyl ester (100 mg, 0.20 mmol) in 
CH 2 CI 2 (1 .0 mL) and the mixture was stirred at 23 °C for 3.5 h. The solvents were evaporated 
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in vacuo, azeotroping with PhMe and CH 2 CI 2 . The oily residue was dissolved in EtOAc and a 
solution of EtOAc saturated with HCI (3.0 mL) was added which gave a precipitate. The 
white solid was collected by filtration and dried to give //-[(4-chloro-l-guanidino-7- 
isoquino!inyl)su[phonyI]-//-(3-pyridyimethyI)g!ycine dihydrochloride (48 mg, 0.086 mrnol). 

5 

(CD 3 OD, 400 MHz) 8 4.25 (2H, s), 4.9 (2H, s), 8.05 (1H, dd), 8.4 (I H, d), 8.45 (IH, s), 
8.5 ( 1 H, d), 8,7 ( 1 H, d), 8.8 ( 1 H, d), 9.0 ( I H, s), 9.2 ( 1 H, s) ppm. 

Anal. Found: C, 39.32; H, 4.07; N, 1 5.07. Calc for 
10 C 18 H l7 ClN 6 O,S«2.0HClM.5H 2 O^.05EtOAco0.05 CH 2 CI 2 : C, 39.19; H, 3.72; N, 14.64. 

Example 18: 

(a) Aq(4-chloro-l-guanidino-7MSoqm^ 
butyl ester 

] 5 (b) 7V-[(4-ChIoro-l-guanidino-7-isoquino^ 
dihydrochloride 




20 Guanidine hydrochloride (300 mg, 3.14 mmol was added in one portion to a stirred 

suspension of NaH (59 mg, 80% dispersion by wt in mineral oil, 1.97 mmol) in DME (10 
mL) and the mixture was heated at 60 °C under N 2 for 30 min. A solution of //-[(1,4-dichloro- 
7-isoquinolinyl)sulphonyl]-//-(4-pyridylmethyl)glycine /-butyl ester (379 mg, 0.79 mmol) in 
DME (10 mL) was added and the mixture heated at 80 °C for 4 h. The solvents were 

25 evaporated in vacuo, the residue was dissolved with EtOAc (200 mL), and washed with 

aqueous NH4CI (150 mL), dried (MgS0 4 ) and evaporated in vacuo. The residue was purified 
by repeated column chromatography upon silica gel using (i) pentane-EtOAc (70:30 to 50:50) 
and then with (ii) CH 2 Cl 2 -MeOH-0.880NH 3 (95:5:0.5 to 90:101) as eluant to give ^-[(4- 
chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-A^(4-pyridylmethyl)glycine /-butyl ester (96 

30 mg, 0.19 mmol). 

l H (CDCI3, 400 MHz) 6 1.3 (9H, s), 3.9 (2H, s), 4.55 (2H, s), 7.25 (2H, d), 8.05 (1H, d), 8.1 
(1H, d), 8.15 (1H, s), 8.6 (2H, d), 9.3 (1H, s) ppm. 
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LRMS 505, 507 (MH*). 

Anal. Found: C, 52.63; H, 5.09; N, 16.18. Calc for C 2 2H2sClN 6 0 4 S: C, 52.33; H, 4.99; N, 
16.64. 

CF 3 C0 2 H (1.0 mL) was added to a stirred solution of A^[(4-chloro-Nguanidino-7- 
isoquinolinyOsuiphonylj-A^^-pyridylmethyOglycine /-butyl ester (88 mg, 0.17 mmol) in 
CH 2 CI 2 (1 .0 mL) and the mixture was stirred at 23 °C for 3.5 h. The solvents were evaporated 
in vacuo, azeotroping with CH 2 CI 2 . The oily residue was dissolved in CH 2 C] 2 -MeOH (1.0 
mL, 9: 1 ) and a solution of EtOAc saturated with HCI (3.0 mL) was added which gave a 
precipitate. The white solid was collected by filtration and dried to give jV-[(4-chloro-l - 

guanidino-7-isoquinolinyl)su!phonyl]-A^(4-pyridylmethyI)glycine dihydrochloride (1 8 mg, 
0.033 mmol). 

'H (CD3OD, 400 MHz) 5 4.3 (2H, s), 5.0 (2H, s), 8.2 (2H, d), 8.4 (IH, d), 8.5 (1H, s), 8.55 
( I H, d), 8.8 (2H, d), 9.1 (IH, s) ppm. 

Anal. Found: C, 39.57; H, 4.12; N, 14.85. Calc for C l8 H I 7CIN 6 O 4 S''2.0HC|ol.5H2O: C, 39.39; 
H, 4.04; N, 15.39. 

Example 19: 

(a) A4(4-chloro-l-guanidino-7-isoquino^ 
butyl ester 

(b) AM(4-ChIoro-l-guanidino-7^ 
hydrochloride 



NaH (30 mg, 80% dispersion by wt in mineral oil, 1.01 mmol) was added in one portion to a 
stirred suspension of guanidine hydrochloride (154 mg, 1.61 mmol) in DME (6.0 mL) and 
the mixture was heated at 60 °C under N 2 for 30 min. A solution of A^-[(l,4-dichIoro-7- 
isoquino!inyl)sulphonyl]-A'-[(li?)-l-phenylethy]]gIycine /-butyl ester (200 mg, 0.40 mmol) in 
DME (3.0 mL) was added and the mixture heated at 95 °C for 5 h. The solvents were 
evaporated in vacuo and the residue was purified by column chromatography upon silica gel 
using pentane-EtOAc (50:50 to 33:66) as eluant to give A4(4-chloro-l-guanidino-7- 
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isoquinolinyl)su!phonyI]-yV-[(!/?)-l-pheny!ethyl]glycine /-butyl ester (125 mg, 0.23 mmol) as 
pale yellow foam after repeated evaporation from CH 2 CI 2 . 

mp 106-111 °C. 

5 

'H (DMSO-4,, 300 MHz) 5 1.2 (9H, s), 1.3 (3H, d), 3.7 (1H, d), 3.95 (1H, d), 5.05 (I H, q), 
7.1-7.4 (4H, br), 72-7.3 (5H, m), 8.0 (1H, d), 8.1 (1H, s), 8.2 (1H, d), 9.15 (1H, s) ppm. 

LRMS 51 8, 520 (MH + ), 1 035 (M 2 H + ). 

10 

Anal. Found: C, 55.15; H, 5.55; N. 12.84. Calc for C.^HzgClNsO^SoO^EtOAcoO.ICH.CI,: C. 
54.96; H, 5.52; N, 12.87. 

A4(4-Chloro-l-guanidino-7-isoqm /-butyl 
15 ester (100 mg, 0. 19 mmol) was dissolved in a solution of EtOAc saturated with HCI (7.0 mL) 
and the mixture stirred at room temperature for 4 h. The mixture was concentrated in vacuo 
and the residue triturated with EtOAc to give A^-[(4-Chloro-l-guanidino-7- 
isoquinolinyl)sulphonyi]-A^-[(l^)-l-phenylethyl]glycine hydrochloride (75 mg, 0.14 mmol) as 
a white powder. 

20 

mp 185-190 °C. 

'H (DMSO-tf* 300 MHz) 8 1.35 (3H, d), 3.85 (1H, d), 4.15 (1H, d), 5.3 (1H, q), 7.15 (5H, br 
s), 8.3 (1H, d), 8.4-8.8 (4H, br), 8.4 (1H, d), 8.5 (1H, s), 9.1 (1H, s), 11.3 (1H, br), 12.5 (1H, 
25 br) ppm. 

Anal. Found: C, 47.42; H, 4.40; N, 13.54. Calc for 
C 2 oH2oCIN 5 0 4 S-1.0HCN0.5H 2 Oo0.2EtOAc: C, 47.59; H, 4.53; N, 13.34. 

Example 20: 

(a) iV-[(4-chloro-l-guanidino-7-^ 
butyl ester 

(b) 7V-[(4-Chloro-l-guanidino-7-isoqm^ 
hydrochloride 
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NaH (30 mg, 80% dispersion by vvt in mineral oil, 1.01 mmof) was added in one portion to a 
stirred suspension of guanidine hydrochloride (154 mg, 1.61 mmol) in DME (6.0 mL) and 
5 the mixture was heated at 60 °C under N 2 for 30 min. A solution of N-[( l,4-dichloro-7- 

isoquinolinyl)sulphonyl]-A^-[(15)-l-phenylethyi]glycine /-butyl ester (200 mg, 0.40 mmol) in 
DME (3.0 mL) was added and the mixture heated at 95 °C for 5 h. The solvents were 
evaporated in vacuo and the residue was purified by column chromatography upon silica gel 
using pentane-EtOAc (50:50 to 33:66) as eluant to give N-[(4-chloro-]-guanidino-7- 
10 isoquinolinyl)sulphonyl]-//-[(15)-l-phenylethyl]glycine /-butyl ester (128 mg, 0.23 mmol) as 
pale yellow foam after repeated evaporation from CH 2 C1 2 . 

mp 109-115 °C. 

15 'H (DMSb-tf* 300 MHz) 5 1.2 (9H, s), 1.3 (3H, d), 3.7 (1H, d), 3.95 (1H, d), 5.05 (1H, q), 
7.1-7.45 (4H, br), 7.2-7.3 (5H, m), 8.0 (1H, d), 8.! (1H, s), 8.2 (1H, d), 9.15 (1H, s) ppm. 

'LRMS 518, 520 (MH*), 1035 (M 2 H*). 

20 Anal. Found: C, 55.26; H, 5.56; N, 12.86. Calc for C 2 4H 28 ClN 5 O4S<>0. lEtOAc°0.05CH 2 Cl 2 : C, 
55.28; H, 5.54; N, 12.97. 

A4(4-Chloro-l-guanidino-7-iso f-butyl 
ester (100 mg, 0.19 mmol) was dissolved in a solution of EtOAc saturated with HCI (4.0 mL) 
25 and the mixture stirred at room temperature for 4 h. The mixture was concentrated in vacuo 
and the residue triturated with EtOAc to give A^^-Chloro-l-guanidino-?- 
isoquinolinyl)sulphonyl]-A^[(liS)-l-phenylethyl]glycine hydrochloride (72 mg, 0.14 mmol) as 
a white powder. 

30 mp 196-200 °C. 

l H (DMSCWrf, 300 MHz) 5 1.35 (3H, d), 3.85 (1H, d), 4.15 (1H, d), 5.3 (1H, q), 7.15 (5H, br 
s), 8.3 (1H, d), 8.4-8.8 (4H, br), 8.4 (1H, d), 8.5 (1H, s), 9.1 (1H, s), 1 1.3 (1H, br), 12.4 (1H, 
br)ppm. 
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Anal. Found: C s 47.42; H, 4.30; N, 13.5 1 . Calc for 
C 2 oH 2 oCIN504S-1.0HCI-I.OH 2 0-0.1EtOAc: C, 47.47; H 5 4.45; N, 13.57. 

5 Example 21: 

(a) W-benzyl-iV-^chloro-^^ /-butyl ester 

(b) AT-BenzyI-7V-[(4-chloro- 
hydrochioride 




NaH (30 mg, 80% dispersion by wt in mineral oil, 1 .01 mmol) was added in one portion to a 
stirred suspension of guanidine hydrochloride (154 mg, 1.61 mmol) in DME (5.0 mL) and 

15 the mixture was heated at 60 °C under N 2 for 45 min. A solution of A^benzyl-A^[(l,4- 

dichloro-7-isoquinolinyi)sulphonyl]-L-alanine /-butyl ester (200 mg, 0.40 mmol) in DME (2.0 
mL) was added and the mixture heated at 95 °C for 4 h. The solvents were evaporated in 
vacuo 'and the residue was purified by column chromatography upon silica gel using pentane- 
EtOAc (50:50 to 20:80) as eluant to give A^benzyl-ZZ-^-chloro-l-guanidino-?- 

20 isoquinolinyl)sulphonyl]-L-alanine /-butyl ester (120 mg, 0.225 mmol) as pale yellow foam 
after repeated evaporation from CH 2 C1 2 , 

l H (DMSO-rf 6 , 300 MHz) 5 1.1 (9H, s), 1.15 (3H, d), 4.35 (1H, d), 4.5 (1H, q), 4.7 (1H, d), 
7.1-7.45 (4H, br), 7.2-7.4 (5H, m), 8.0 (1H, d), 8.1 (1H, d), 8.15 (1H, s), 9.1 (1H, s) ppm. 

25 

LRMS 518, 520 (MfT). 

Anal. Found: C, 55.33; H, 5.55; N, 12.82. Calc for C 2 4H 2 8ClN 5 O 4 S-0.1EtOAc.0.05CH 2 Cl 2 : C, 
55.30; H, 5.48; N, 13.19. 

30 

A^BenzylwV-[(4-chloro-l-guanidino-7-isoquinoIinyI)sulphonyI]-L-aIanine /-butyl ester (100 
mg, 0.19 mmol) was dissolved in a solution of EtOAc saturated with HC1 (5.0 mL) and the 
mixture stirred at room temperature for 18 h. The mixture was concentrated in vacuo, 
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azeotroping with EtOAc, to give //-benzyf-//-[(4-chioro-I-guanidino-7- 
isoquinolinyl)sulphonyI]-L-a!anine hydrochloride (77 mg, 0.15 mmol) as a white powder. 

mp 256-262 °C. 

l H (DMSO-afe, 300 MHz) 5 1.2 (3H, d), 4.35 (IH, d), 4.7 (1H, q), 4.8 (IH, d), 7.1-7.4 (5H, 
m), 8.3 (2H, s), 8.4-8.7 (4H, br), 8.5 (IH, s), 9.05 (1H, s), 1 1.2 (1H, br), 12.7 (IH, br) ppm. 

LRMS 461,463 (MtT). 

Anal. Found: C, 48.02; H, 4.38; N, 13.33. Calc for 
C 2 oH 2 oClN 5 0 4 S-1.0HCI-0.25H 2 0-0.1EtOAc: C, 47.88; H, 4.39; N, 13.69. 

Example 22: 

(a) ^-(/-butoxycarbonylmethyO-A^^^rchloro-l-guanidino-T- 
isoquinoIinyI)sulphonyl]gIycine /-butyl ester 

(b) A r KCarboxymethyl)-iY-[(4-chloro-l-guanidino-7-isoquinoIinyI)suIphonyi]gIycine 
hydrochloride 




Anhydrous K 2 C0 3 (88 mg, 0.64 mmol) and then /-butyl bromoacetate (56 \xL 9 0.38 mmol) 
were added to a stirred solution of A^(4-chloro-l-guanidino-7- 

isoquinolinyl)sulphonyl]glycine /-butyl ester (132 mg, 0.33 mmol) in DMF (2.0 mL) and the 
mixture was stirred at 23 °C for 1 8 h. The mixture was diluted with EtOAc (300 mL), washed 
with brine (150 mL), water (200 mL), dried (MgS0 4 ) and evaporated in vacuo. The residue 
was purified by column chromatography upon silica gel using pentane-EtOAc (80:20 to 
50:50) as eluant to give //-(/-butoxycarbonylmethyl)-//-[(4-chloro- 1 -guanidino-7- 
isoquinolinyl)sulphonyl]glycine /-butyl ester (101 mg, 0.19 mmol) as a pale yellow foam. 

! H (CDCI3, 400 MHz) 5 1.4 (18H, s), 4.1 (4H, s), 8.0 (IH, d), 8.1 (IH, d), 8.15 (IH, s), 9.25 
(IH, s)ppm. 

LRMS 528 (Mtf). 
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Anal. Found; C, 49.57; H, 5.78; N, 12.73. Calc for C22H 3 oClN 5 06S°0.1H 2 0«>0.1EtOAc: C, 
49.95; H, 5.80; N, 13.00. 

A solution of HC1 (3 mL, 2 M, 6 mmol) was added to a solution of //-[(4-chloro-l-guanidino- 
7-isoquinoIinyl)sulphonyl]-A^-(/-butoxycarbonylmethyl)gIycine /-butyl ester (90 mg, 0.17 
mmol) in dioxane (4.0 mL). The mixture was stirred at 23 °C for 1 8 h and then heated at 70 
°C. The solvents were evaporated in vacuo and the residue dried to give //-(carboxymethyl)- 
A/^^-chloro-Uguanidino^-isoquinoIinyOsuIphonyQglycine hydrochloride (61 mg, 0.127 
mmol) as a white solid. 

mp 296-300 °C (dec). 

l H (DMSO-4 400 MHz) 5 4.05 (4H, s), 7.9-8.3 (4H, br), 8.2 (I H, d), 8.25 (I H, d), 8.35 (I H, 
s), 9.0(1H, s)ppm. 

Anal. Found: C, 38.29; H, 3.58; N, 14113. Calc for 
C l4 H,4ClN50 6 Sol.OHClo.0.1H 2 OoO,3dioxane: C, 37.99; H, 3.69; N, 14.57. 

Example 23: 

(a) 7V-[(4-chloro-l-guanidirib-7-isoquinolinyl)suIphonyl]-L-alanine /-butyl ester 

(b) A^-[(4-ChIoro-l-guanidino-7-isoquinoIinyI)suIphonyI]-L-aIanine trifluoroacetate 





NaH (37 mg, 80% dispersion by wt in mineral oil, 1.23 mmol) was added in one portion to a 
stirred solution of guanidine hydrochloride (189 mg, 1.97 mmol) in DME (6 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. l-{[(l,4-Dichioro-7- 
isoquinolinyl)sulphonyl]amino}-L-alanine f-butyl ester (200 mg, 0.49 mmol) was added and 
the mixture heated at 90 °C for 7 h; The cooled mixture was concentrated in vacuo, the 
residue suspended in water and extracted with EtOAc (3x30 mL). The combined organic 
extracts were dried (MgS0 4 ) and the solvents evaporated in vacuo. The residue was purified 
by column chromatography upon silica gel using CH 2 Cl 2 -MeOH-0.880NH 3 (95:5:0.5) as 
eluant to give A^-[(4-chloro-l-guanidino-7-isoquinolinyI)sulphonyl]-L-alanine /-butyl ester 
(160 mg, 0.37 mmol) as a white powder. 
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"H (DMSO^fc 300 MHz) 5 1.1 (9H, s), 1.15 (3H, d) 5 3.8 (1H, dq), 7.1-7.4 (4H, br), 8.0 (1H, 
d), 8.05 (1H, d), 8.1 (1H, s), 8.3 (1H, d), 9.05 (1H, s) ppm. 

CFjC0 2 H (1.0 mL) was added to a stirred solution of N-[(4-chloro-l-guanidino-7- 
isoquinolinyl)sulphonyI]-L-a!anine f-butyl ester (ca. 150 mg, 0.35 mrnol) in CH 2 C1 2 (3.0 mL) 
and the mixture stirred at room temperature for 2 h. The mixture was evaporated in vacuo, 
azeotroping with PhMe and CH 2 CI 2 , and then triturated with Et 2 0 to give A^^-chloro-l- 
guanidino-7-isoquinolinyl)sulphonyI]-L-alanine trifluoroacetate (62 mg, 0.126 mrnol) as a 
white powder. 

mp >250 °C. 

] H (CD 3 OD + TFA-d, 300 MHz) 5 1 .35 (3H, d), 4.05 (1H, q), 8.3 (1H, d), 8.4 (1H, s), 8.45 
(1H, d), 8.9(1 H,s) ppm. 

LRMS 389, 391 (MNH 4 + ). 

Anal. Found: C, 36.66; H, 3.1 1; N, 14.00. Calc for C l2 H l4 ClN 5 O 4 S-L0CF 3 CO2H-03H2O: C, 
36.64; H, 3.21; N, 14.24. 

Example 24: 

(a) iV-[(4-chIoro-l-guanidino-7-isoquinoliny!)sulphonyI]-D-alanine methyl ester 

(b) A r -[(4-chloro-l-guanidino-7-isoquinoIinyI)suIphonyl]-D«alanine hydrochloride 



NaH (35 mg, 80% dispersion by wt in mineral oil, 1.17 mrnol) was added in one portion to a 
stirred solution of guanidine hydrochloride (179 mg, 1.87 mrnol) in DMSO (5 mL) and the 
mixture was heated at 60 °C under N 2 for 45 min. l-{[(l,4«Dichloro-7- 
isoquinoiinyl)sulphonyl]amino}-D-aIanine methyl ester (170 mg, 0.47 mrnol) was added and 
the mixture heated at 90 °C for 4 h. The cooled mixture was poured into water and extracted 
with EtOAc (3x30 mL). The combined organic extracts were dried (MgS0 4 ) and the solvents 
evaporated in vacuo. The residue was purified by column chromatography upon silica gel 



MeOX' 




0 N^NH 2 
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using pentane-EtOAc (66:33 to 0:100) as eluant to give A^-chloro-I-guanidino-?- 
isoquinoIinyl)sulphonyl]-D-alanine methyl ester (22 mg, 0.057 mmoi) as a yellow foam/oil. 

'H(CD 3 OD;300 MHz) 5 1.3 (3H, d), 3.4 (3H, s), 4.1 (1H, q), 8.1 (1H, d), 8.1 (lH,d), 8.15 
5 (1H, s), 9.1 (IH,s)ppm. 

LRMS 386, 388 (MH*). 

A solution of NaOH (1 mL, 2 M, 2 mmoi) was added to a solution of A4(4-chIoro-l- 
10 guanidino-7-isoquinoIinyI)sulphonyl]-D-alanine methyl ester (17 mg, 0.044 mmoi) in MeOH 
(3 mL) and the mixture was heated at 60 °C for 1 8 h. The cooled mixture was neutrilised with 
dilute HCI (2 M), the MeOH was evaporated in vacuo, and the residue triturated with water 
(10 mL). The solid was collected by filtration, with water washing, and dried under high 
vacuum to give A^[(4-chloro-l-guanidino-7-isoquinoliny])sulphonyI]-D-a]anine 
5 hydrochloride (9 mg, 0.021 mmoi) as an off-white powder. 

! H (DMSO-rf,, 300 MHz) 5 1.2 (3H, d), 3.8 (1H, dq), 7.2-7.6 (4H, br), 8.05 (1H, d), 8. 1 (1H, 
d), 8.15 (lH,s), 8.2(lH,m),9.1 (lH,s)ppm. 

Anal. Found: C, 37.56; H, 3.98; N, 15.74. Calc for C,3HhCIN 5 O4S-1.0HC1o0.5H2O: C, 37.42; 
H, 3.86; N, 16.78. 

Example 25: 

(a) l-{[(4-chloro-l-guanidino-7-isoquinoIinyl)suIphonyI]amino}-L-vaIine ^-butyl ester 

(b) A^K^Chloro-l-guanidino-T-isoquinoIinyOsulphonylJ-L-valine trifluoroacetate 




NaH (35 mg, 80% dispersion by wt in mineral oil, 1.17 mmoi) was added in one portion to a 
stirred solution of guanidine hydrochloride (176 mg, 1.84 mmoi) in DMA (4 mL) under N 2 
and the mixture was heated at 60 °C for 30 min. l-{[(l,4-Dichloro-7- 

isoquinolinyl)sulphonyl]amino}-L-vaiine f-butyl ester (161 mg, 0.43 mmoi) was added in one 
portion and the mixture heated at 80 °C for 18 h. The cooled mixture was poured into water 
(50 mL), extracted with EtOAc (2x20 mL) and the combined organic extracts were washed 
with brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The residue was dissolved Et 2 0 and a 
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solution of HCI in Et 2 0 (1 M) was added which gave a white precipitate. The Et 2 0 was 
decanted and the solid residue dissolved in MeCN and the solution cooled to ca. 0 °C which 
gave a precipate. This solid was collected by filtration and then dried to give I-{[(4-chloro-l- 
guanidino-7-isoquinolinyI)sulphonyi]amino}-L-valine /-butyl ester hydrochloride (36 mg, 
5 0.072 mmol) as a white solid. Evaporation of the combined organic mother liquors gave a 
gum which was purified by column chromatography upon silica gel using CH^C^-MeOH- 
O.88ONH3 (90: 10:1) as eliiant to give !-{[(4-chIoro-I-guanidino-7- 

isoquinolinyl)sulphonyl]amino}-L-valine / : butyl ester (104 mg, 0.228 mmol). (The sample 
was characterised as the hydrochloride salt.) 

10 

mp 192-194 °C (dec). 

] H (DMSO-*4 300 MHz) 8 0.8 (3H, d), 0.85 (3H, d), 1.05 (9H, s), 2.0 (1H, sept), 3.7 (IH, 
dd), 8.3 (IH, d), 8.4 (I H, d), 8.4 (I H, d), 8.45 (!H, s), 8.5-8.7 (4H, br), 9.05 (1H, s), 1 13 
15 (IH, br), ppm. . 

LRMS 456, 458 (MH + ). 

Anal. Found: C, 45.67; H, 5.54; N, 13.97. Calc for C9H26ClN5O4S-l.OHCl-O.5H2O: C, 45.51; 
20 H, 5.63; N, 13.97. 

l-{[(4-Chloro-l-guanidino-7-isoquinolinyl)suIphonyl]amino}-L-valine t-batyl ester (104 mg, 
0.228 mmol) was dissolved in CF3CO2H (1.0 mL) and the mixture stirred at room temperature 
for 1 h. The mixture was diluted with PhMe (25 mL) and concentrated in vacuo. The residue 
25 was crystallised with Et 2 0. containing a small amount of EtOAc to give a white solid. This 
solid was then triturated with water and dried to give l-{[(4-ch!oro-l-guanidino-7- 
isoquinolinyl)sulphonyl]amino}-L-valine trifluoroacetate (39 mg, 0,084 mmol). 

mp>300°C. 

30 

'H (TFA-^Z, 400 MHz) 8 0.95 (3H, d), 1.0 (3H, d), 2.25 (1H, sept), 4.0 (1H, d), 8.3 (1H, d), 
8.4 (IH, s), 8.55 (1H, d), 9.0 (IH, s) ppm. 

LRMS 400, 402 (MFT). 

35 
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Anal. Found: C, 41.29; H, 4.37; N, 14.99. Calc for C)5H 18 CIN5O4S°0.5CF 3 CO 2 H°0.3H 2 O: C. 
41.57; H, 4.16; N, 15.15. 

Example 26: 

5 (a) l-{[(4-chloro-l-guanidino-7-isoquinoIinyl)su!phonyl]amino}-D-vaIine /-butyl ester 
hydrochloride 

(b) 7V-[(4-ChIoro-l-guanidino-7-isoquinoIinyl)sulphonyIJ-D-vaIine hydrochloride 




NH 2 NH, 



10 < 

NaH(35 mg, 80% dispersion by vvt in mineral oil, 1.17 mmol) was added in one portion to a 
stirred solution of guanidine hydrochloride (176 mg, 1.84 mmol) in DMSO (2.5 mL) under N 2 
and the mixture was heated at 23 °C for 30 min. l-{[(l,4-Dichloro-7- 

isoquinolinyl)sulphonyl]amino}-D-vaIine /-butyl ester (200 mg, 0.46 mmol) was added in one 
15 portion and the mixture heated at 90 °C for 3 h. The cooled mixture was poured into water, 
extracted with EtOAc and the combined organic extracts were washed with brine, dried 
(MgS0 4 ) and evaporated in vacuo. The residue was dissolved EfcO and a solution of HCl in 
Et 2 0 (0.5 mL, 1 M) was added which gave a white precipitate. Purification by column 
chromatography upon silica gel using CH 2 CI 2 -MeOH-0.880NH 3 (95:5:0.5) as eluant furnished 
20 the product which was again treated with a solution of HCl in Et 2 0 (1 M) to give l-.{[(4- 
chloro-l-guanidinO"7-isoquinoIinyl)sulphonyl]amino}-D-vaIine /-butyl ester hydrochloride 
(76.6 mg, 0.151 mmol). 

mp 124-125 °C (dec). 

25 

l H (DMSO-*, 300 MHz) 5 0.8 (3H, d), 0.85 (3H, d), 1.05 (9H, s), 2.0 (1H, sept), 3.7 (1H, 
dd), 8.3 (1H, d), 8.4 (IH, d), 8.4 (1H, d), 8.45 (1H, s), 8.4-8.8 (4H, br), 9.05 (1H, s), 1 1.2 
(1H, br) ppm. 

30 LRMS 456, 458 (MH 4 *), 478, 480 MNa" 4 "). 



Anal. Found: C, 46.07; H, 5.67; N, 13.50. Calc for C l9 H 26 ClN5O 4 S°i.0HCl°0.5MeOH: C, 
46.07; H, 5.75; N, 13.77. 
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l-{[(4-Chioro-l-guanidino-7-isoquinolinyl)sulphonyl]arnino}-D-vaIine /-butyl ester 
hydrochloride (61 mg, 0. 12 mmol) was dissolved in a solution of EtOAc saturated with HCl 
(10 mL) at 0 °C, and the mixture stirred at room temperature for 4 h. The mixture was 
concentrated in vacuo, the residue extracted with hot EtOAc, and the organic solution was 
5 then concentrated in vacuo and dried to give l-{[(4-ch!oro-l-guanidino-7- 

isoquinoiinyl)sulphonyl]amino}-D-valine hydrochloride (24.3 mg, 0.050 mmol) as a pale 
yellow solid. 

mp>190 °C (dec). 

10 

*H (TFA-4 400 MHz) 5 0.95 (3H, br s), 1.0 (3H, br s), 2.3 (1H, br s), 4.05 (1H, br s), 8.35 
( I H, br s), 8.4 (1H, br s), 8.55 (1H, br s), 9.1 (1 H, br s) ppm. 

LRMS 400 (MFT), 4 1 7 (MNH/). 
15 k . 
Anal. Found: C, 41.29; H, 4.76; N, 14.16. Calc for 

« 

C,5H, 8 ClN 5 O4S-1.0HCI-0.7H 2 O-0.4EtOAc:C ? 41.18; H,4.91;N; 14.46. 
Example 27: 

20 (a) l-{[(4-chIoro-l-guanidino-7-isoquinoUnyI)sulphonyI)amino}-D-tert-leucine /-butyl 
ester hydrochloride 

(b) A^[(4-Chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-D-tert-leucine hydrochloride 




25 

NaH (58 mg, 80% dispersion by wt in mineral oil, 1.27 mmol) was added in one portion to a 
stirred solution of guanidine hydrochloride (191 mg, 2.0 mmol) in DMSO (5.0 mL) under N 2 
and the mixture was heated at 23 °C for 30 min. A solution of l-{[(l,4-dichloro-7- 
isoquinolinyl)sulphonyl]amino}-D-tert-leucine /-butyl ester (225 mg, 0.50 mmol) in DMSO 
30 (3.0 mL) was added in one portion and the mixture heated at 90 °C for 9 h. A second portion 
of guanidine (0.67 mmol)[prepared from guanidine hydrochloride (100 mg) and NaH (20 
mg)] in DMSO (1.0 mL) was added and the mixture heated at 90 °C for an additional 8 h. 
The cooled mixture was poured into water, extracted with EtOAc and the combined organic 
extracts were washed with water, brine, dried (MgS0 4 ) and evaporated in vacuo. The residue 
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was dissolved Et 2 0 and a solution of HC! in Et 2 0 (1 .5 mL, I M) was added which gave a 
white precipitate. The solvents were evaporated in vacuo and the residue triturated with Et 2 0 
to give l-{[(4-chloro-l-guanidino-7-isoquinolinyl)suIphonyl]amino}-D-tert-leucine /-butyl 
ester hydrochloride (222 mg, 0.43 mmol). 

mp 187-189 °C 

! H (DMSO-rftf, 400 MHz) 5 0.9 <9H, s), 0.95 (9H, s), 3.6 (1H, d), 8.3 (1H, d), 8.4 (1H, d), 8.4- 
8.8 (4H, br), 8.5 (I H, s), 9.0 ( I H, s), 11.15(1 H, br) ppm. 

LRMS 470, 472 (MH + ). 

Anal. Found: C, 46.55; H, 5.78; N, 13.46. Calc for C 2 oH28CIN 5 0 4 S» L0HCl°0.5H 2 O: C, 46.60: 
H, 5.87; N, 13.59. 

1-{[(4-ChIoro-l-guanidino-7-isoquinoIinyl)sulphonyI]amino}-D-tert-Ieucine /-butyl ester 
hydrochloride (188 mg, 0.36 mmol) was dissolved in a solution of EtOAc saturated with HC1 
(30 mL) and the mixture stirred at room temperature for 5 h. The mixture was concentrated in 
vacuo and the residue heated with EtOAc to give a white solid. The hot organic solution was 
decanted and the solid dried in vacuo to give l-{[(4-chloro-l-guanidino-7- 
isoquinoIinyl)sulphonyl]amino}-D-tert-leucine hydrochloride (109.3 mg, 0.24 mmol) as a 
white solid. 

mp 234-236 °C (dec). 

'H (TFA-rf, 400 MHz) 5 1.1 (9H, s), 3.9 (1H, s), 8.35 (1H, d), 8.5 (1H, s), 8.6 (1H, d), 9.1 . 
(1H, s)ppm. 

LRMS 414, 416 (MKT). 

Anal. Found: C, 41.70; H, 4.86; N, 15.01. Calc for C I6 H 20 ClN 5 O4Sol.0HClo0.5H 2 O: C, 41.84; 
H,4.83;N, 15.25. 

Example 28: 

(a) yV-[(4-chioro-l"guanidino-7-isoquinoiinyI)suIphonyl]-L-phenyIaIanine /"-butyl ester 
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(b) A^[(4-Chioro-l-guanidino-7-isoquinolinyl)suiphonyl]-L-phenylaIanine 
trifluoroacetate 




5 

NaH (22 nig, 80% dispersion by vvt in mineral oil, 0.73 mmol) was added in one portion to a 
stirred suspension of guanidine hydrochloride (76.7 mg, 0.80 mmol) in DMSO (5.0 mL) and 
the mixture was heated at 60 °C under N 2 for 20 min. Af-[(l,4-Dichloro-7- 
isoquinolinyl)suIphonyl]-L-phenylalanine /-butyl ester (103 mg, 0.21 mmol) was added and 
1 0 the mixture heated at 95 °C for 17 h. The solvents were evaporated in vacuo and the residue 
was purified by column chromatography upon silica gel using CH 2 CI 2 -MeOH-0.880NH3 
(95:5:0.5 to 80:20:2) as eluantto give A^-[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]- 
L-phenylalanine /-butyl ester (34.7 rng, 0.069 mmol) as a yellow resin. 

15 ! H(DMSO-^, 300 MHz) 5 1.0 (9H, s), 2.7 (1H, dd), 2.8 (1H, dd), '3.9 <1H, dd), 7.1-7.2 (5H, 
m), 7.1-7.3 (4H, br s), 7.9 (IH, d), 7.95 (1H, d), 8.1 (s, 1H), 8.5 (IH, br d), 8.95 (IH, s) ppm. 

LRMS 504, 506 (M*T). 

20 A r -[(4-Chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-L-phenylalanine /-butyl ester (30 mg, 
0.060 mmol) was dissolved in CF 3 C0 2 H (2.5 mL) and the mixture stirred at room temperature 
for 2.5 h. The mixture was diluted with CH 2 C1 2 and PhMe, concentrated in vacuo, azeotroping 
with PhMe, and the residue triturated with Et 2 0 to give 7V-[(4-chloro-l-guanidino-7- 
isoquinoIinyi)sulphonyI]-L-pheny!aIanine trifluoroacetate (24.4 mg, 0.42 mmol) as a white 

25 solid. 

mp 306 °C (dec). 

! H (DMSO-flfc, 300 MHz) 5 2.7 (1H, dd), 3.0 (1H, dd), 3.95 (1H, m), 6.9-7.1 (5H, m), 7.8-8.4 
30 (4H, br ), 7.9 (1H, d), 8.05 (1H, d), 8.3 (s, IH), 8.6 (1H, br s), 8.8 (1H, s) ppm. 

LRMS 448 (MtT). 
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Anal. Found: C, 44.35; H, 3.78; N, 1 1.38. Caic for 

C,9H l8 ClN5O4S°1.0CF3CO 2 H°0.5H 2 O«0.l2Et 2 O: C, 44.50; H, 3.69; N, 12.08. 
Example 29: 

5 (a) l-{[(4-chloro-l-guanidino-7-isoquto t- 
butyl ester hydrochloride 

(b) A^[(4-Chloro-l«guanidino-7-isoquinolinyl)sulphonyl]-0-methyl-D-serm 
hydrochloride 



10 ' 




NaH (50 mg, 80% dispersion by wt in mineral oil, 1.66 mmol) was added in one portion to a 
stirred solution of guanidine hydrochloride (260 mg, 2.72 mmo!) in DMSO (4 mL) under N 2 
and the mixture was heated at 50 °C for 30 min. l-{[(l,4-Dichloro-7- 

15 isoquinolinyI)sulphonyl]amino}-(9-methyI-D-serine /-butyl ester (300 mg, 0.689 mmol) was 
added in one portion and the mixture heated at 90 °C for 8 h. The cooled mixture was poured 
into water (50 mL), the aqueous solution was extracted with EtOAc (x2) and the combined 
organic extracts were washed with water, brine, dried (MgS0 4 ). The solvents were evaporated 
in vacuo and the residue purified by column chromatography upon silica gel using CH9CI2- 

20 MeOH-0.880NH 3 (90: 10: 1) as eluant to give the desired product. This material was treated 
with a solution of HC1 in Et 2 0 (1.0 mL, 1 M), the solvents evaporated in vacuo, and the 
residue triturated with Et 2 0 (x2) to give l-{[(4-chloro-l-guanidino-7- 

isoquinolinyl)sulphonyI]amino}-0-methyl-D-serine Nbutyl ester hydrochloride (18 mg, 0.036 
mmol) as a white solid. 

25 

l H (d4-MeOH, 300 MHz) 8 1.2 (9H,s), 3.2 (3H,s), 3.5-3.6 (lH,m), 3.6-3.7 (lH,m), 4.1-4.2 
(lH,m), 8.35-8.5 (3H,m), 8.9 (lH,s) ppm. 

LRMS 458 (MH). 

30 

l-{[(4-Chloro-l-guanidino-7-isoquinolinyl)sulphonyl]amino}-0-methyl-D-serine f-butyl 
ester hydrochloride (18 mg, 0.036 mmol) was dissolved in a solution of EtOAc saturated with 
HC1 (5 mL) and the mixture stirred at room temperature for 3 h. The mixture was 
concentrated in vacuo and the residue triturated with EtOAc (x3) to give l-{[(4-chloro-l- 
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guanidino-7-isoquinolinyl)sulphonyl]amino}-L-tert-leucine hydrochloride (9 mg, 0.02 mmol) 
as an off-white solid. 

'H (d-TFA, 400MHz) 3.6 (3H,s), 4.0-4.2 (2H,m), 4.65 (1H, br s), 8.4 (!H,d), 8.5 (lH,s), 8.65 
5 (lH,d), 9.1 (IH.s)ppm. 

LRMS 402 (MH). 

Example 30: 

10 (a)yV-[(4-chloro-l-guanidino-7-isoquinoIinyI)sulphonyI]-D-aspartic acid di-f-butyl ester 
(b) ^-[(^Chloro-l-guanidino-T-isoquinolinyOsulphonyll-D-aspartic acid hydrochloride 




Guanidine hydrochloride (190 mg, 2.0 mmol) was added in one portion to a stirred 
15 suspension ofNaH (47 mg, 80% dispersion by wt in mineral oil, 1.57 mmol) in DME (7 mL) 
and the mixture was heated at 60 °C under N 2 for 30 min. 1-{[(1,4-Dichloro7- 
isoquinolinyl)sulphonyl]amino}-D-aspartic acid di-/-butyl ester (250 mg, 0.50 mmol) was 
added and the mixture heated at reflux for 18 h. The cooled mixture was diluted with EtOAc, 
washed with water, brine, dried (MgS0 4 ) and the solvents evaporated in vacuo. The residue 
20 was purified by column chromatography upon silica gel using CH 2 Cl2-MeOH-0.880NH 3 

(97:3:0.3) as eluant to give //-[(4-chloro-l-guanidino-7-isoquinoIinyl)sulphonyl]-D-aspartic 
acid di-^butyl ester (50 mg, 0.095 mmol) as a yellow solid. 

'H (CDC1 3 , 400 MHz) 5 1.2 (9H, s), 1.4 (9H, s), 2.7 (1H, dd), 2.8 (1H, dd), 4.1 (1H, br t), 8.05 
25 (1H, d), 8.1 (1H, d), 8.15 (1H, s), 9.3 (1H, s)ppm. 

LRMS 528, 530 (MH*). 

//-[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyI]-D-aspartic acid di-/-butyl ester (50 mg,. 
30 0.095 mmol) was dissolved in a solution of EtOAc saturated with HC1 (10 mL) and the 

mixture stirred at room temperature for 4 h. The mixture was concentrated in vacuo and the 
residue triturated with PhMe and then Et 2 0 to give 7V-[(4-chloro-l-guanidino-7- 
isoquinolinyl)sulphonyl]-D-aspartic acid hydrochloride (29 mg, 0.062 mmol) as an off-white 
solid. 
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! H (CD3OD, 400 MHz) 5 2.7 (1H, dd), 2.8 (1H, dd), 4.4 (1H, br t), 8.35 (1H, d), 8.45 (1 H, s), 
8.45 (1H, d), 8.9 (1H, s) ppm. 

5 LRMS415(M + ) 

Anal. Found: C, 36.05; R 3.72; N, 13.62. Calc for C u H 1 4CIN5O 6 S-1.0HCl°0.8H 2 O: C, 36.03; 
H, 3.59; N, 15.01. 

10 Example 31: 

(a) ^-[(^chloro-l-guanidino-T-isoquinoIinyOsuIphonylj-L-proIine /-butyl ester 

(b) A^-[(4-Chloro-l-guanidino-7-"isoquinolinyI)sulphonyl]-L-proline hydrochloride 




15 NaH (35 mg, 80% dispersion by wt in mineral oil, 1.16 mmo!) was added in one portion to a 
stirred solution of guanidine hydrochloride (177 mg, 1.85 mmoI).in DME (5 mL) and the 
mixture was. heated at 60 °C under N 2 for 45 min. A solution of i-{[(l,4-dich!oro-7- 
' isoquinolinyl)sulphonyI]amino}-L-proiine /-butyl ester (200 mg, 0.46 mmol)Jn DME (2 mL) 

was added and the mixture heated at 95 °C for 4 h. The solvents were evaporated in vacuo and 
20 the residue was purified by column chromatography upon silica gel using pentane-EtOAc 
(80:20 to 0:100) as eluant, followed by azeotroping with CH 2 C1 2 , to give AT-^-chloro-I- 
guanidino-7-isoquinoIinyl)sulphonyl]-L-proIine /-butyl ester (153 mg, 0.32 mmol)asa pale 
yellow foam. 

25 L H (DMSO-4* 300 MHz) 8 1.35 (9H, s), 1.6-1.7 (1H, m), 1.7-1.9 (2H, m), 1.9-2.0 (1H, m), 

3.15-3.25 (1H, m), 3.35-3.5 (1H, m), 4.1 (1H, dd), 7.15-7.4 (4H, br), 8.05 (1H, d), 8.1 (1H, d), 
8.1 (lH,s), 9.05 (lH,s) ppm. 

LRMS 454, 456 (MH*), 907 (M 2 H*). 

30 

Anal. Found: C, 50.02; H, 5.41; N, 14.84. Calc for C 19 H 2 4CIN 5 O4S<'0.1EtOAco0.05CH 2 Cl2: C, 
50.02; H, 5.37; N, 15.00. 
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A^-[(4-Chloro-l-guanidino-7-isoquinoIinyl)sulphonyI]-L-proline /-butyl ester (60 mg, 0.13 
mmol) was dissolved in a solution of EtOAc saturated with HCI (5.0 mL) and the mixture 
stirred at room temperature for 1 h. The mixture was concentrated in vacuo , azeotroping with 
EtOAc, and the residue triturated with CH 2 Cl 2 to give ;V-[(4-chloro-l-guanidino-7- 
isoquinolinyl)sulphonyI]-L-proline hydrochloride (44 mg, 0.095 mmol) as a white powder. 

mp 185-189 °C. 

'H (DMSO-rf*, 300 MHz) 8 1.5-1.7 (IH, m), 1.7-2.0 (3H, m), 3.2 -3.5 (2H, m), 4.2 (IH, dd), 
8.3-8.8 (4H, br), 8.2 (2H, s\ 8.5 (IH, s), 8.1 (1H ? s), 9.05 (IH, s), 1 1.2 (1H, br) ppm. . 

Anal. Found: C, 39.89; H, 4.06; N, 14.93. Calc for 

C I5 H l6 CIN 5 04S» I .OHO 1 .0H 2 O°0. 1 EtOAc: C, 40. 11; H, 4.33; N, 15.19. 

Example 32: 

(a) A^[(4-chioro-l-guanidino-7-isoquinoIinyI)sulphonyl]-D-proHne /-butyl ester 

(b) A / -[(4-ChIoro-l-guanidino-7-isoquinoIinyl)sulphonyl]-D-proIine hydrochloride 




Guianidine hydrochloride (220 mg, 2.3 mmol) was added in one portion to a stirred 
suspension of NaH (55 mg, 80% dispersion by wt in mineral oil, 1.83 mmol) in DME (8 mL) 
and the mixture was heated at 60 °C under N 2 for 30 min. l-{[(l,4-Dichloro-7- 
isoquinolinyI)sulphonyl]amino}-D-proIine /-butyl ester (250 mg, 0.58 mmol) was added and 
the mixture heated at reflux for 5 h. The cooled mixture was diluted with EtOAc, washed with 
water, brine, dried (MgS0 4 ) and the solvents evaporated in vacuo. The residue was purified 
by column chromatography upon silica gel using CH 2 Cl 2 -MeOH-0.880NH 3 (97:3:0.3) as 
eluant to give 7/-[(4-chIoro-l-guanidino-7-isoquinolinyI)sulphonyI]-D-proline /-butyl ester 
(200 mg, 0.44 mmol) as a yellow solid. 

mp>170°C(dec). 

•H (CDC1 3 , 400 MHz) 5 1.45 (9H, s), 1.7-1.8 (IH, m), 1.8-2.05 (3H, m), 3.3-3.45 (IH, m), 
3.5-3.6 (IH, m), 4.3 (IH, dd), 63-6.6 (4H, br), 8.05 (IH, d), 8.1 (IH, d), 8.1 (IH, s), 9.2 (IH, 
s) ppm. 
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LRMS 454, 456 (MfT). 

Anal. Found: C 49 57- h s- n x, , , 
S «« H. 5,5: N, ,5 ,' 9 Ca '° f " C " H » CIN =°^-»-'H ! O.0.04CH ! C, ! : C. 

^(4<hloro-|. 6ua „ idi „ 0 . 7 _ isoquino| _ 

r? « «-*- . uj !c r*r; ? ms on 

Mimed at room temperature for , s h _ . " HCI (l 0 ™ L ) *"i me mixture 

Mroc„or W e (4 „*. ^ ^^' ^'-^^-'^-^^-D-ptot^e 
" ... 0 , u.uv_ mmof) as a white powder. 

mp >200°C (dec). 
|5 'H (CD3OD, 400 MHz) 8 1 7 i k/iu \ 

LRMS 397, 399 (MrT) 

20 Ana, - FoU " d:C ' 4( >^H,3.92;N, l 4. 88 .c aIc fo 1 . 

C, 5 H, $ C,N > O 4S . I .0„ Cl .0.3 H! o.0. 2 5C„ I C, ! :C,39. 8 9;„,3. 9 3 ;N . I 5. 2 5. 

• - -me co„d itioM . An alten ,at iv e route ,0 Exami) , e , " °° ° f ^" '"I*""™ 

1. Hydrolysis 




N CI N" ^ci 



30 0 



was added ove r 30 minutes J 1^ 1 T ^ ^ " " ^ » «* 

r<Jx 100ml). Drymg under vacuum gave (25)-l- [ (i j4 . 
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dicUoiO-7-^ acid aS a WhHe S0Hd (42 ' 9 g ' °' 1 W ' 

mol). 

'H(d 6 -DMSO,300 MHz)8l.6-1.95(3H, m), 1 .95-2. 1 (1 H, m), 3 .25-3 .3 5 ( I H, m), 3 .3 5-3 .45 
5 (1H, m), 4.3 (1H, dd), 8.35 (2H, s), 8.6 (1H, s), 8.65 (1H, s) ppm. 

Chiral analysis was performed using capillary electrophoresis, showing an enantiomeric 
purity of 97.41%. 

10 2. Guanylation of free acid 





15 



20 



25 



30 



Potassium t-butoxide (49.0 g, .0437 mol) and guanidine.HCl (42.8 g, 0.448 mol) in DME 
(210 ml) was heated to reflux under nitrogen for 20 min. (2S)-l-[(l,4-dichloro-7- 
isoquinolinyI)sulfonyl]-2-pyrrolidinecarboxyr.c acid (42.0 g, 0.112 mol) was added and 
heating continued at reflux for 5.5 h. Water (420 ml) was added and the mixture acidified 
with c. HC1 to pH = 5 giving a solid which was removed by filtration, washed with aq. DME 
(1:1 , 2 x 75 ml) and water (2x75 ml) and dried to yield the title compound (b) as a yellow 
solid (40.71 g, 0.102 mol). 

■H(d 6 -DMSO, 300 MHz) 5 1.5-1.65 (1H, m), 1.7-2.0 (3H, m), 3.1-3.25 (1H, m), 3.35-4.05 
(1H, m), 4.2 (1H, dd), 7.2-7.7 (4H, br s), 8.0 (1H, d), 8.1-8.2 (2H, m), 9.05 (1H, d). 

Chiral analysis was performed using capillary electrophoresis, showing an enantiomeric 
purity of 99.76% (n=2). 



Example 33: 

4-Chloro.l-g«anidino-7-{[(2JiHhydroxymeth y l)-l-pyrrolidin y l]sulpho n yl}isoquinoUne 
hydrochloride 
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NaH (26 mg, 80% dispersion by wt in mineral oil, 0.87 mmol) was added in one portion to a 
stirred solution of guanidine hydrochloride (126 mg, 1.32 mmol) in DMSO (2 mL) and the 
mixture was heated at 50 °C under N 2 for 20 min. A solution of l,4-dichloro-7-{[(2/?)- 
(hydroxymethyl)-I-pyrroIidinyl]sulphonyl}isoquinoiine (120 mg, 0.33 mmol) in DMSO (3 
mL) was added in one portion and the mixture heated at 80-90 °C for 1 h. The cooled mixture - 
was poured into water, extracted with EtOAc (2x) and the combined organic extracts were 
then washed with water (x3), brine, dried (MgSOi) and evaporated in vacuo. The residue was 
purified by column chromatography upon silica gel using CH 2 Cl 2 -MeOH-0.880NH 3 (95:5:0.5 
to 80:20:5) as eluant to give the desired product as an off-white, sticky solid. This material 
was dissolved in MeOH, a solution of HC! in Et 2 0 (1 M) was added and the solvents were 
evaporated in vacuo. The residue was recrystallised from MeOH to give 4-chIoro-l- 
guanidino-7-{[(2i?)-(hydroxymethyl)-l-pyrrolidinyI]sulphonyl}isoquinoline hydrochloride 
(43 mg, 0. 1 0 mmol) as a white solid. 

mp 275-276.5 °C. . 

! H(CD 3 OD, 400 MHz) 6 1.5-1.65 (2H, m), 1.8-1.95 (2H, m), 3.25 -3.35 (2H, m), 3.45-3.55 
(1H, m), 3.6-3.65 (1H, m), 3.7-3.85 (2H, m), 8.4 (1H, d), 8.45 (1H, s), 8.5 (1H, d), 8.9 (1H, s) 
ppm. 

LRMS 383 (MIT), 405 (MNa*), 767 (M 2 H*). 

» 

Anal. Found: C, 42.36; H, 4.54; N, 16.14. Calc for C 15 H 18 ClN5O3S«1.0HCl°0.25H 2 O: C, 
42.41; H, 4.63; N, 16.49. 

Example 34: 

(a) l-{[(4-chIoro-l-guanidino-7-isoquinoIinyI)suIphonyl]amino}isobutyric acid methyl 
ester 

(b) 2-{[(4-Chloro-l-guanidino-7-isoquinolinyl)sulphonyl]amino}isobutyric acid 
hydrochloride 
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NaH (32 mg, 80% dispersion by wt in mineral oil, 1.07 mmol) was added in one portion to a 
stirred solution of guanidine hydrochloride (167 mg, 1.7 mmol) in DMSO (5 mL) and the 
mixture was heated at 50 °C under N 2 for 20 min. l-{[(l,4-Dichjoro-7- / 
isoquinolinyI)suIphonyl]amino}isobutyric acid methyl ester (161 mg, 0.43 mmol) was added 
in one portion and the mixture heated at 80 °C for 6.5 h. The cooled mixture was poured into 
water (50 mL), extracted with EtOAc (2x100, 2x25 mL) and the combined organic extracts 
were washed with water, brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The residue was- 
purified by repeated column chromatography upon silica gel using (i) CH 2 CI 2 L MeOH- 
O.88ONH3 (95:5:0.5), (ii) hexane-EtOAc (70:30), and then (iii) CH 2 CI 2 -MeOH-0.880NH;, 
(90: 10:01), as eluant to give the product as a yellow oil. Trituration with Et 2 0 gave N{[(4- 
chloro-l-guanidino-7-isoquinolinyl)suiphonyl]amino}isobutyric acid methyl ester (23 mg, 
0.054 mmol) as yellow solid. 

mp>170 °C (dec). 

'H (CD3OD, 300 MHz) 8 1 .4 (6H, s), 3.5 (3H, s), 8. 1 5-8.25 (3H, m), 9.1 (1H, s) ppm. 
LRMS 400, 402 (MtT). 

Anal. Found: C, 44.02; H, 4.65;- N, 16.29. Calc for C,5H 18 CIN 5 O 4 So0.9H2Oo0.1/-Pr 2 O: C, 
43.95; H, 5.01; N, 16.43. 

A solution of NaOH (1 mL, 2 M, 2 mmol) was added to a solution of l-{[(4-chloro-l- 
guanidino-7-isoquiriolinyI)sulphonyl]amino}isobutyric acid methyl ester (16.5 mg, 0.041 
mmol) in MeOH (0.5 mL) and the mixture was heated at 40-50 °C for 16 h. The cooled 
mixture was neutrilised with dilute HC1 (0.5 mL, 2 M) to give a precipitate. The solid was 
collected by filtration, with copious water washing, and then dissolved in cone. HC1. The 
solvents were evaporated in vacuo azeptroping with PhMe, and then dried under high vacuum 
to give l-{[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-amino}isobutyric acid 
hydrochloride (12 mg, 0.026 mmol) as a pale cream solid. 

mp 258 °C (dec) 
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l H (CD 3 OD, 400 MHz) 5 1.45 (6H, s), 8.4 (1H, d), 8.4 (1H, s), 8.45 (IH, d), 8.9 (IH, s) ppm. 
LRMS 386, 388 (MrT). 

Anal. Found: C, 37.89; H, 4.33; N, 15.18. Calc for C,4H 16 CIN 5 O 4 Sol.0HC|ol.5H 2 O«>0.05Et2O: 
C, 37.65; H, 4.56; N, 15.46. 

Example 35: 

2-{[(4-Chloro-l-guanidino-7-isoquinolinyI)suIphonyl]amino}-2-methylpropanamide 
hydrochloride 




NHj 



NaH (41 mg, 80% dispersion by wt in mineral oil, 1.36 mmol) was added in one portion to a 
stirred solution of guanidine hydrochloride (210 mg, 2.2 mmol) in DMSO (10 mL) under N 2 
and the mixture was heated at 23 °C for 30 min. 2-{[(L,4-DichIoro-7- 
isoquinolinyl)sulphonyl]amino}-2-methylpropanamide (225 mg, 0.50 mmol) was added in 
one portion and the mixture heated at 90 °C for 8 h. The cooled mixture was partially 
concentrated in vacuo and the residue poured into water. The aqueous solution was extracted 
with EtOAc (x4) and the combined organic extracts were washed with water, brine, dried 
(MgSCt). The solvents were evaporated in vacuo and the residue purified by column 
chromatography upon silica gel using CH 2 GI 2 -MeOH-0.880NH 3 (90:10:1) as eluant to give 
the desired product. This material was dissolved in MeOH and treated with a solution of HC1 ■ 
in Et 2 0 (1.0 mL, I M) to furnish 2-{[(4-chl6ro-l-guanidino-7- 

isoquinolinyl)sulphonyl]amino}-2-methylpropanamide hydrochloride (86 mg, 0.188 mmol) as 
an off-white powder. 



mp 279-281 °C. 

l H (TFA-rf, 400 MHz) 5 1.6 (6H, s), 8.35 (IH, brs), 8.4 (1H, s), 8.55 (IH, s), 9.1 (IH, brs) 
ppm. 

LRMS 385,387 (Mrf). 
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Anal. Found: C 9 39.68; H,4.81;N, 18.18. Calc for C l4 H,7CIN 6 O 3 S«1.0HCI«1.2 MeOH: C, 
39.71; H,5.00:N, 18.28. 

Example 36: 
5 (a) Ethyl l-{[(4-ch!oro-l-guanidino-7- 

isoquinolinyl)sulphonyljamino}cyclobutanecarboxylate 

(b) l-{[(4-Chloro-l-guanidino-7«isoquino!inyI)sulphonyI]amino}cyclobutanecarboxyIi 
acid hydrochloride 



10 




NaH (37 mg, 80% dispersion by wt in mineral oil, 1 .24 .rrimol) was added in one portion to a 
stirred solution of guanidine hydrochloride (1 89 mg, 1 .98 mmol) in DMSO (6 mL) and the 
mixture was heated at 60 °C under N 2 for 30 min. Ethyl l-{[(l,4-dichloro-7- 

15 isoquino!inyl)sulphonyl]amino}-cyclobutanecarboxylate (200 mg, 0.50 mmol) was added in 
one portion and the mixture heated at 80 °C for 10 h. The cooled mixture was poured into 
water, extracted with EtOAc (2x50 mL) and the combined organic extracts were dried 
(MgS0 4 ) and evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using pentane-EtOAc (50:50 to 0:100) as eluant to give ethyl l-{[(4-chloro-:U 

20 guanidino-7-isoquinoIinyI)sulphonyl]amino}cyclobutanecarboxylate (150 mg, 0.34 mmol) as 
a yellow powder. 

mp 165-169 °C 

25 l H (DMSO-<^, 300 MHz) 5 1.0 (3H, t), 1.6-1.8 (2H, m), 2.05-2.2 (2H, m), 2.25-2.4 (2H, m ), 
3.8 (2H, q), 7.0-7.4 (4H, br), 8.05 (2H, s) s 8,1 (1H, s), 8.6 (1H, s), 9.05 (1H, s) ppm. 

LRMS 426, 428 (MHT). 

30 Anal. Found: C, 46.62; H, 4.62; N, 1 5.82. Calc for C,7H2oCIN50 4 S°0.25CH 2 Cl2: C, 46.45; H, 
4.63; N, 15.70. 

A solution of NaOH (5 mL, 2 M, 10 mmol) was added to a solution of ethyl l-{[(4-chbro-l- 
guanidino-7-isoquinolinyl)sulphonyl]amino}cyclobutanecarboxylate (100 mg, 0.23 mmol) in 
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MeOH (5 mL) and the mixture was heated at 55 °C for 6 h. The cooled mixture was 
neutralised with dilute HC1 (5 mL, 2 M) to give a precipitate and the MeOH was evaporated /// 
vacuo. The solid was collected by filtration, with copious water washing, and dried under 
high vacuum to give l-{[(4-chloro-l-guanidino-7- 

isoquinolinyl)sulphonyI]amino}cyclobutanecarboxylic acid hydrochloride (15 mg, 0.O33 
mmol). 

J H (DMSCWft 400 MHz) 5 1 .65- 1. 8 (2H, m), 2.05-2.2 (2H, m), 2.25-2.4 (2H, m), 8.3 (IH, d), 
8.35-8.7 (4H, br), 8.4 (1H, d), 8.5 (IH, s), 8.7 (IH, s), 8.95 (IH, s), 1 1.0 (IH, br), 12.5 (IH, 
br) ppm. 

Anal. Found: C, 40.06; H, 4.34; N, 15.09. Calc for C 15 H,6CIN 5 O 4 S*1.0HCI-1.0H2Q: C, 39.83; 
H,4.23;N, 15.48. ■ 

Example 37: 

(a) A r -[(4-chioro-l-guanidino-7-isoquinoIinyI)sulphonyl]cyclo-leucine ethyl ester 

(b) A^-[(4-Chloro-l-guanidino-7-isoquinolinyI)sulphonyI]cycloIeucine 

(c) A r -[(4-chIoro-l-guanidino-7-isoquinoIinyI)sulphony!]cycIoleucine trifluoroacetate 



Et0 2 C 




— Q uC6 — 




NaH (L12 g, 80% dispersion by wt in mineral oil, 37.3 mmol) was added portionwise to a 
stirred suspension of guanidine hydrochloride (5.85 g, 59.4 mmol) in DMSO (320 mL) and 
the mixture was heated at 30-50 °C under N 2 for 30 min. iV-[(l,4-DichIoro-l-guanidino-7- 
isoquinolinyl)sulphonyl]-cycloleucine ethyl ester (6.2 g, 14.9 mmol) was added in one portion 
and the mixture heated at 80 °C for 8 h. The cooled mixture concentrated in vacuo to ca. 160 
mL and poured into water (800 mL). The aqueous mixture was extracted with EtOAc (4x150 
mL) and the combined organic extracts were then washed with water, brine, dried (MgS0 4 ) 
and evaporated in vacuo. The residue was purified by column chromatography upon silica gel 
using CH 2 Cl 2 -MeOH-0.880NH 3 (95:5:0.5 to 90:10:1) as eluant and then recry stall ised from 
EtOAc to give //-[(4-chloro-l-guanidino-7-isoquinoIinyl)sulphonyl]cyclo-leucine ethyl ester 
(1.43 g, 3.25 mmol) as a yellow solid. 

mp 225-226 °C 
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, H(DMSO-rf,,300 MHz)6 1.1 (3H, t), 1.35-1.45 (2H V m), 1.45-1.5 (2H, m), 1 .85-1.95 (4H, 
br), 3.9 (2H, q), 7.1-7.35 (4H, br), 8.0 (1H, d), 8.05 (1H, d), 8.1 (1H, s), 9.1 (1H, s)ppm. 

5 LRMS 440, 442 (MfF). 

Anal. Found: C, 49.02; H, 4.97; N, 15.61. Calc for C J8 H22CIN 5 0 4 S: C, 49.14; H, 5.04; N, 
15.92. 

') 

10 A solution of NaOH (75 mL, 2 M, 1 50 mmol) was added to a solution of A^-[(4-chloro-l- 

guanidino-7-isoquinoiinyI)sulphonyl]cycloIeucine ethyl ester (1 .39 g, 3.16 mrnol) in MeOH 
(75 mL) and the mixture heated at 40-50 °C for 24 h. The cooled mixture was neutrilised with 
dilute HCI (75 mL, 2 M) to give a precipitate and the MeOH was evaporated in vacuo. The 
solid was collected by filtration, with copious water washing, and dried under high vacuum to 

15 give A^[(4-chloro-l-guanidino-7-isoquinoIinyl)suIphonyI]cycloleucine (1.27 g, 3.08 mmol) as 
a white powder. 

Anal. Found: C, 46.40; H, 4.39; N, 16.66. Calc for C l6 H,8CIN 5 04S: C, 46.66; H, 4.41; N, 
17.00. 

20 

A r -[(4-Chloro-l-guanidino-7-isoquinoliny!)suIphonyI]cyclo!eucine (8 mg) was dissolved in 
CF3CO2H (ca. 1.0 mL) and the mixture was evaporated in vacuo, azeotroping with PhMe. The 
residue was triturated with /-P^O and Et 2 0 to give a white solid. The solid was dissolved in 
MeOH, filtered and the filtrate evaporated in vacuo to give 7V-[(4-chloro-l-guanidino-7- 
25 isoquinolinyl)sulphonyl]cycloleucine trifluoroacetate (12 mg). 

mp>178°C(dec). 

! H(DMSO-4 400 MHz) 5 1.3-1.45 (2H, m), 1.45-1.55 (2H, m), 1.85-1.95 (4H, br), 8.25-8.6 
30 (4H, br), 8.3 (1H, d), 8.4 (1H, d), 8.5 (1H, s), 8.85 (1H, s), 10.8 (1H, br), 12.4 (1H, br) ppm. 

LRMS 412, 414 (MH*). 

Anal. Found: C, 39.50; H, 3.62; N, 1 1.50. Calc for C^HjsClNsO^l.OCFjCOaH'l.O^O: C, 
35 39.75; H, 3.89; N, 12.88. 
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Example 38: 

l-{f(4-ChIoro-l-guanidino-7-isoquinolinyI)sulphonyl]amino}-7V-(2- 
hydroxyethyI)cyclqpentanecarboxamine hydrochloride 





HO,C 



(COCI): (60 fiL, 0.67 mmol) and then DMF (3 drops) were added to a stirred suspension of 
^[(4_ c h|oro-l-guanidino-7-isoquinoIinyl)sulphonyI]cycIoieucine hydrochloride (150 mg, 
0.334 mmol) in CH 2 CI 2 (15 mL) and the mixture was stirred at 23 °C for 30 min. The solvents 

10 were evaporated in vacuo, azeotroping with PhMe, to give the corresponding acid 

chioride.This material was redisso/ved in CH 2 Cl 2 (15 mL) and added to a stirred solution of 2- 
hydroxyethylamine (400 \xL) in CH 2 CI 2 (15 mL) and the mixture stirred for 1 h. The solvents 
were evaporated in vacuo and the residue was purified by column chromatography upon silica 
gel using CH 2 CI 2 -MeOH-0.880NH 3 (90:10:1) as eluant to give l-{[(4-ch!oro-l-guanidino-7- 

15 isoquinolinyl)sulphonyI]amino}-//-(2-hydroxyethyl)cyclopentanecarboxamine. This material 
was dissolved in EtOAc-EtOH and a solution of HC1 in Et 2 0 (1 M) was added which gave a 
precipitate. The solvents were decanted and the solid was triturated with Et 2 0, collected by 
filtration and dried to give l-{[(4-chloro-l-guanidinq-7-isoquinolinyI)sulphonyl]amino}-//- 
(2-hydroxyethyl)cyclopentanecarboxamine hydrochloride (77 mg, 0.155 mmol) as a white 

20 solid. 

mp 244-246 °C. 

j H (CD 3 OD, 300 MHz) 5 1.35-1.5 (2H, m), 1.5-1.65 (2H, m), 1.85-2.0 (2H, m), 2.0-2.15 (2H, 
25 m), 3.1-3.2 (2H, m), 3.5-3.65 (2H, m), 8.4 (1H, d), 8.45 (1H, s), 8.5 (1H, d), 8.95 (1H, s) ppm._ 

LRMS 455 (MKT), 477 (MNa + ). 

Anal. Found: C, 43.63; H, 5.03; N, 16.65. Calc for C1sH23CINfiO4S-l.OHChO.25 H 2 0: C, 
30 43.60; H, 4.98; N, 16.95. 



Example 39: 

(a) l-{[(4-Chloro-l-guanidino-7-isoquinolinyI)suIphonyl]araino}-A^[2 
(dimethylamino)ethyI]cyclopentanecarboxamine 
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(b) l-{[(4-ChIoro-l-guanidino-7-isoquinoIinyl)suIphonyIJamino}-A / '-[2 
(dimethylamino)ethyl]cyclopentanecarboxamine dihydrochloride 



ci 



C! 






0 



• NH 2 



N^NH 2 
NH 2 



A solution HCI in Et 2 0 (0.5 mL I M) was added to a stirred solution of A^f^-chloro- 1- 
guanidino-7-isoquinolinyl)sulphonyI]cycloleucine (100 mg, 0.243 mmol) in MeOH. The 
solvents were evaporated in vacuo and the residue azeotroped with PhMe to give the 
corresponding hydrochloride salt. 

(COCI) 2 (42 nL, 0.48 mmol) and then DMF (2 drops) were added to a stirred solution of A^- 
[(4-chloro-l-guanidino-7-isoquinolinyI)sulphonyl]cycloleucine hydrochloride (0.243 mmol) 
in CH2CI2 (5 mL) and the mixture was stirred at 23 °C for 1 8 h. The solvents were evaporated 
in vacuo, the residue redissolved in CH 2 CI 2 (5 mL), and 2-(dimethylamino)ethylamine (60 
fiL, 0.48 mmol) was added and the mixture stirred for 3 h. The solvents were evaporated in 
vacuo and the residue pardoned between EtOAc and aqueous NaHC0 3 (10 %). The organic 
phase was dried and evaporated. The residue was purified by column chromatography upon 
silica gel using CH 2 CI 2 -MeOH-0.880NH 3 (95:5:0.5 to 90:10:1) as eluaht to give H[(4- 
ch]oro-l-guanidino-7-isoquinolinyl)sulphonyl]amino}-A^[2- 
(dimethylamino)ethyl]cyclopentanecarboxamine. 

LRMS 482 (MKT). 

This material was dissolved in EtOAc, a solution of HCI in Et 2 0 (1 M) was added and the 
solvents were evaporated in vacuo to give l-{[(4-chioro-l-guanidino-7- 
isoquinolinyl)sulphonyl]amino}-A r -[2-(dtmethylamino)ethyl]cyclopentanecarboxamine 
dihydrochloride (28 mg, 0.048 mmol) as a white solid. 



l H (TFA-rf, 400 MHz) 5 1.5 (2H, br s), 1.7 (2H, br s), 2.1 (4H, br s), 3.2 (6H, s), 3.7 (2H, br 
s), 4.0 (2H, br s), 7.8 (1H, br s), 8.45 (1H, d), 8.5 (IH, s), 8.6 (1H, d), 9.5 (1H, s) ppm. 

LRMS 482 (MtT). 
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Anal. Found: C, 41.25; H, 5.63; N, 16.59. Calc for C20H28CIN7O3S-2.OHCI-l.5H3O: C, 41.28: 
H, 5.72; N, 16.85. 

Example 40: 
5 4-Chloro-l-guanidino-Af-[l-(hydroxy^ 
hydrochloride 




10 NaH (30 mg, 80% dispersion by wt in mineral oil, 1.0 mmdl) was added in one portion to a 
stirred solution of guanidine hydrochloride (1 57 mg, 1.6 mmol) in DMSO (5 mL) and the 
mixture was heated at 60 °C under N 2 for 20 min. l,4-Dichloro-//-[l- 

(hydroxymethyl)cyclopentyl]-7-isoquinolinesuiphonamide (150 mg, 0.40 mmol) was added in 
one portion and the mixture heated at 80 °C for 4 h. A second portion of guanidine (0.40 

15 . mmol)[prepared from guanidine hydrochloride (38 mg) and NaH (12 mg)] in DMSO (1 mL) 
was added and the mixture heated at 80 °C for an additional 6 h. The cooled mixture was 
poured into water (80 mL), extracted with EtOAc (2x50 mL) and the combined organic 
extracts were then washed with brine, dried (MgS0 4 ) and evaporated in vacuo. The residue y 
was purified by column chromatography upon silica gel using CH 2 Cl 2 -MeOH-0.880NH3 

20 (97.5:2.5:0.25 to 80:20:5) as eluant to give the partially purified product (90 mg). This 

material was converted to the corresponding hydrochloride salt by treatment with a solution 
of HC1 in Et 2 0 (1 M) and then recrystallised from EtOH to give 4-chloro-I-guanidino-iV-Cl- 
(hydroxymethyl)cyclopentyl]-7-isoquinolinesulphonamide hydrochloride (16 mg, 0.040 
mmol) as a white solid. 

25 

mp 245-247 °C. 

J H (CD3OD, 400 MHz) 5 1.4-1.55 (4H, m), 1.55-1.7 (2H, m), 1.8-1.9 (2H, m), 3.5 (2H, s), 8.4 
(1H, d), 8.45 (1H, s), 8.45 (1H, d), 8.9 (1H, s) ppm. 

30 

LRMS 398, 400 (MH*). 

Anal. Found: C, 44.17; H, 4.84; N, 15.88. Calc for C^oCiNsO^S-l.OHCl: C, 44.24; H, 4.87; 
N, 16.12. 
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Example 41: 

(a) A^^-chloro-l-guanidino-T-isoquinoIinyOsuIphonylJ-A^fZ- 
(dimethyiamino)ethyljcycloleucfne ethyl ester dihydrochloride 
5 (b) A^-[(4-ChIoro-l-guanidino-7-.isoquinoIiny0sulphonyl]-.7V-[2- 
(dimethylamino)ethyljcycloleucine dihydrochloride 




10 NaH (32 mg, 80% dispersion by wt in mineral oil, 1 .05 mmol) was added in one portion to a 
stirred solution of guanidine hydrochloride (145 mg, I .52 mmol) in DMSO (4 mL) and the 
mixture was heated at 50 °C under N 2 for 20 min. ^[(I^-Dichloro-?- 
isoquino!inyI)sutphonyl]-A''-[2-(dimethylamino)ethyl]cycioieucine ethyl ester hydrochloride 
(160 mg, 0.305 mmol) was added in one portion and the mixture heated at 90 °C for 1 h. The 

15 cooled mixture was poured into water, extracted with EtOAc (2x20 mL) and the combined 
organic extracts were then washed with brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The 
residue was dissolved in Et 2 0, Filtered, and a solution of HCI in Et 2 0 (I M) was added which ' 
gave a precipitate. Th^ solvents were evaporated in vacuo and the residue recrystallised from 
hot EtOH to give //-[(4-chloro-l-guanidino-7-isoquinoIinyI)sulphonyI]-A^[2- 
20 (dimethylamino)ethyl]cyc!oleucine ethyl ester dihydrochloride (123 mg, 0.20 mmol) as a pale 
yellow solid. 

mp228-230°C. 

25 l H (TFA-tf, 400 MHz) 5 1 .45 (3H, t), 1 .7 (2H, br s), 1 .9 (2H, br s), 2.2 (2H, br s), 2.5 (2H, br 
s), 3.3 (6H, s), 3.75 (2H, br s), 4.3 (2H, br s), 4.4 (2H, q), 8.15 (1H, br s), 8.4 (1H, d), 8.5 (1H, 
s), 8.65 (1H, d), 9.35 (1H, s) ppm. 

LRMS 511,513 (MET). 

30 

Anal. Found: C, 43.74; H, 5.88; N, 13.75. Calc for C 22 H 3 iClN 6 O4S*2.0HCl-1.0H 2 O: C, 43.90; 
H, 5.86; N, 13.96. 
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A solution of NaOH (5 mL, 5 M) was added to a solution of /V-[(4-chloro-I-guanidino-7- 
isoquinoIinyl)suIphonyI]-A^ ethyl ester dihydrochloride 

(75 mg, 0. 128 mmol) in dioxane (5 mL) and the mixture was heated at 80 °C for 30 h. The 
cooled mixture was diluted with water (20 mL), the dioxane was evaporated in vacuo^ and the 
5 aqueous residue neutrilised with dilute HCI (2 M) to pH 6. The precipitate was collected by 
filtration with water washing, and then dissolved in MeOH, filtered and evaporated in vacuo. 
The residue was purified by column chromatography upon silica gel using CH 2 CI 2 -MeOH- 
O.88ONH3 (90: 10:1 to 80:20:5) as eluant to give to give the desired product. This material was 
dissolved in MeOH-EtOAc, a solution of HCI in Et 2 0 (1 M) was added and the solvents were 
1 0 evaporated in vacuo. The residue was triturated with EtOAc to give 7V-[(4-chIoro- 1 - 
guanidino-7-isoquinolinyl)sulphonyl]-A^-[2-(dimethylamino)ethyI]cycloleucine 
dihydrochloride (15.4 mg, 0.025 mmol). 

! H (TFA-tf, 400 MHz) 8 1 J (2H, br s), 1 .9 (2H, br s), 2.2 (2H, br s), 2.6 (2H, br s), 3.25 (6H, 
15 .. s), 3.8 (2H, br s), 4.3 (2H, brs), 8.1 (IH, brs), 8.4 (IH, d), 8.5 (IH, s), 8.65 (1H, d), 9.4 (IH, 
s) ppm. 

LRMS 483 (MH^). 

20 Anal. Found: C, 39.03; H, 5.60; N, 14.02. Calc for C 20 H27CIN 6 O4S»2HCl°3H 2 O: C, 39.38; H, 
5.78; N, 13.78. 

Example 42: 

A r -(^-Butoxycarbonylmethyl)-7V-[(4-chloro-l-guanidino-7- 
' 25 isoquino!inyl)suIphonyl]cycloleucine ethyl ester 



Anhydrous K 2 C0 3 (34 mg, 0.25 mmol) and /-butyl bromoacetate (44 pL, 0.30 mmol) were 
30 added to a stirred solution of A^[(4-chioro-l-guanidino-7- 

isoquinolinyl)sulphonyl]cycloleucine ethyl ester (1 10 mg, 0.25 mmol) in DMF (K0 mL) and 
the mixture was stirred at 23 °C for 18 h. The mixture was diluted with EtOAc (60 mL), 
washed with water (3x100 mL), dried (MgS0 4 ) and evaporated in vacuo. The residue was 
purified by column chromatography upon silica gel using pentane-EtOAc (100:0 to 20:80) as 
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eluant to giveT/^Z-butoxycarbonylmethyO-A'-^-chloro-l-guanidino-?- 
isoquinolinyl)su!phonyl]cycJoIeucine ethyl ester (95 mg, 0.17 mmoi) as a white solid. 

'H (CDClj, 400 MHz) 5 JJ (3H, t), 1.45 (9H, s), 1.6-1.7 (4H, m), 1.85-1.95 (2H, br), 2.25- 
2.35 (2H, m), 4.2 (2H, q), 4.5 (2R s), 8.1 (1H, d), 8.15 (1H, s), 8.3 (1H, dd), 9.3 (1H, d) ppm. 

LRMS 554 (MH 4 ). 

Anal. Found: C, 52.3 I; H, 5.94; N, 13.33. Caic for C 24 H 22 CIN 5 0 6 S: C, 52.03; H, 5.82; N, 
12.64. 

Example 43: 

(a) Methyl l-{[(4-chIoro-l-guanidino-7- 
isoquinoliny()suiphonyl]amino}cyclohexanecarboxyiate 

(b) l-{[(4-ChIoro-l-guanidino-7-isoquino!inyl)su^^ 
acid hydrochloride 




NaH (22.3 mg 5 80% dispersion by wt in mineral oil, 0.743 mmoi) was added in one portion to 
a stirred solution of guanidine hydrochloride (1 17 mg, 1.98 mmoi) in DMSO (5 mL) and the 
mixture was heated at 50-70 °C under N 2 for 25 min. Methyl l-{[(l,4-dichloro-7- 
isoquinoIinyI)suiphonyI]amino}-cycIohexanecarboxylate (124 mg, 030 mmoi) was added in 
one portion and the mixture heated at 80 °C for 8 h. The cooled mixture was poured into 
water (50 mL), extracted with EtOAc (2x50 mL) and the combined organic extracts were 
washed with water, brine, dried (MgS0 4 ) and evaporated in vacuo. The residue was 
crystallised from a minimum of hot EtOAc to give methyl l-{[(4-ch!oro-l-guanidino-7- 
isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylate (12 mg, 0.043 mmoi) as yellow 
solid. Evaporation of the mother liquors and trituration of the residue with Et 2 0 gave a second 
crop (7 mg). 

mp >220 °C (dec). 
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] H(DMSO-d 6i 4Q0 MHz)5 I.I-|.35(6H, m), 1.65-1.75 (2H, m), 1.75-1.85 (2K m).3.35 
(3H, s), 7.1-7.4 (4H, br), 8.0 (1H, d), 8.05 (1H, d), 8.1 (1H, s), 8.15 (1H, s), 9.0 (1H, s) ppm. . 

LRMS 440, 442 (MH + ). 

Anal. Found: C, 48.55; H, 5.12; N, 15.73. Calc for Cjs^CINsOaS'OJ^O: C, 49.14; H, 
5.04; N, 15.92. 

A solution of NaOH (1 mL, 2 M, 2 mmol) was added to a solution of methyl l-{[(4-chloro-l- 
guanidino-7-isoquinoIinyl)sulphonyl]amino}cyclohexanecarboxylate (12 mg, 0.027 mmol) in 
MeOH (4 mL) and the mixture was heated at 50-60 °C for 4 d. The cooled mixture was 
neutrilised with dilute HCI (1 mL, 2 M) to give a precipitate. The solid was collected by 
filtration, with copious water washing, and then triturated with EtOAc. The solid was 
dissolved in cone. HCI, the solvents were evaporated in vacuo azeptroping with PhMe, and 
then dried under high vacuum to give l-{[(4-chloro-l-guanidino-7- 
isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylic acid hydrochloride (1 1 mg, 0.021 
mmol). 

mp 194 °C (dec) 

] H (DMSO-d 69 400 MHz) 6 1.1-1.4 (6H, m), 1.6-1 .8 (2H, m), 1.8-1.95 (2H, m), 8.15-8.7 (4H, 
br), 8.2 (1H, s), 8.3 (1H, d), 8.4 (1H, d), 8.45 (1H, s), 8.9 (1H, s), 10.9 (1H, br), 12.4 (1H, br) 
ppm. 

LRMS 426 (MH*). 

Anal. Found: C, 39.87; H, 5.05; N, 13.16, Calc for C^oClNsO^LOHCM.OHaO: C, 39.54; 
H, 5.27; N, 13.56. 

Example 44: 

(a) Methyl 4-{[(4-chloro-l-guanidino-7-isoquinoHnyl)suIphonyl]amino}tetrahydro-2^T- 
pyran-4-carboxylate 

(b) 4-{[(4-Chloro-l-guanidino-7-isoquinolinyl)sulphonyl]amino}tetrahydro-2ff-pyraia-4- 
carboxylic acid hydrochloride 
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NaH (33.5 mg, 80% dispersion by wt in mineral oil, 1.12 mmol) was added in one portion to 
a stirred solution of guanidine hydrochloride (176 mg, 1.84 mmol) in DMSO (3,0 mL) under 
N 2 and the mixture was heated at 50 °C for 15 min. Methyl 4-{[(l,4-dichloro-7- 
isoquinoIiny!)suIphonyl]amino}tetrahydro-2//-pyran-4-carboxylate (187 mg, 0.446 mmol) 
was added in one portion and the mixture heated at 80 °C for 8 h. A second portion of 
guanidine (0.45 mmol)[prepared from guanidine hydrochloride and NaH] in DMSO (1.0 mL) 
was added and the mixture heated at 90 °C for an additional 4 h. The cooled mixture was 
poured into water (100. mL) , extracted with EtOAc(3x50 mL) and the combined organic 
extracts were washed with brine, dried CNa 2 S0 4 ). The solvents were evaporated in vacuo and 
the residue purified by column chromatography upon silica gel using CH^CN-MeOH- 
O.88ONH3 (95:5:0.5) as eluant, and then crystallised with EtOAc, to give to give methyl 4- 
{[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyI]amino}tetrahydro-2//-pyran-4- 
carboxylate (83 mg, 0.186 mmol) as a yellow solid. 

mp 245-247 °C. 

'H (CDCI3, 400 MHz) 5 3.3 (3H, s), 3.35-3.45 (8H, m), 7.1-7.4 (4H, br), 8.05 (2H, s), 8.1 
(1H, s), 8.4 (1H, s), 9.0 (1H, s) ppm. 

LRMS442,444(MH*). 

Anal. Found: C, 46.18; H, 4.56; N, 15.32. Calc for C l7 H 2Q ClN 5 O 5 S°02H 2 O: C, 45.83; H, 
4.62; N, 15.72.' 

A solution of NaOH (1 mL, 2 M, 2 mmol) was added to a solution of methyl 4-{[(4-chloro-l- 
guanidino-7-isoquinoliny!)suIphonyI]amino}tetrahydro-2A/ r -pyran-4-carboxylate (68 mg, 
0.153 mmol) in MeOH (12 mL) and the mixture was heated at reflux for 30 h. The cooled 
mixture was neutrilised with dilute HC1 (1 mL, 2 M), partially concentrated by evaporation in 
vacuo to give a precipitate which was collected by filtration, with water washing. The solid 
was extracted with warm cone. HCI, the solution decanted from insoluble material and the 
solvents were evaporated in vacuo. The solid residue was azeptroped with PhMe and then 
dried under high vacuum to give 4-{[(4-chloro-l-guanidino-7- 
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isoquinoIinyI)sulpIionyl]amino}tetrahydro-2//'-pyrari-4-carboxylate acid hydrochloride (30 
mg, 0.062 mmol) as a white solid. 

mp 190-210 °C (dec). 

'H (DMSO-tfrf, 400 MHz) 5 3.2-3.5 (8H, m), 8.2-8.7 (4H, br), 8.3 (1H, d), 8.4 (I H, d), 8.45 
( 1 H, s), 8.95 ( 1 H, s), 1 1 .0 ( I H, br s), 1 2.6 ( I H, br s) ppm. 

Anal. Found: C, 39.76; H, 4.33; N, 14.12. Calc for C,6H, 8 CIN 5 OsS«].0HCl-l.lH 2 O: C, 39.69; 
H,4.4I;N, 14.47. 

Example 45: 

(a) /-Butyl (±)-c/y-2-{[(4-chloro-l-guanidino-7«isoquinoUnyI)suIphonyI]amino}- 
cyclohexanecarboxylate 

(b) (±)-c/y-2-{[(4-ChJoro-l-guanidino-7- 

isoquinolinyl)suiphonyllamino}cyclohexanecarboxylic acid hydrochloride 




Guanidine hydrochloride (325 mg, 3.4 mmol) was added in one portion to a stirred 
suspension of NaH (89 mg, 80% dispersion by wt in mineral oil, 2.97 mmol) in DME (5 mL) 
and the mixture was heated at 60 °C under N2 for 30 min. A solution of /-butyl (=b)-c£y-2- 
{[(l,4-dichloro-7-isoquinoIinyI)suIphonyl]amino}cycIohexanecarboxylate (391 mg, 0.85 
mmol) in DME (5 mL) was added and the mixture heated at 90 °C for 6 h. The solvents were 
evaporated in vacuo, the residue was dissolved with EtOAc, washed with aqueous NH4CI, 
dried (MgS0 4 ) and evaporated in vacuo. The residue was purified by column chromatography 
upon silica gel using using to!uene-/-PrOH-0.880NH 3 (100:0:0 to 90:10:0.05) as eluant to 
give /-butyl (±)-w-2-{[(4-chloro-l-guanidino-7- 

isoquinoliny{)sulphonyl]amino}cyclohexanecarboxylate (75 mg, 0.15 mmol) as a white solid. 

] H (CDCI3, 400 MHz) 8 1.1-1.8 (7H, mm), 1.4 (9H, s), 1.95 (1H, m), 2.55 (1H, dd), 3.45 (1H, 
br s), 5.9 (1H, d), 6.0-6.5 (4H, br), 8.05 (1H, d), 8.1 (1H, d), 8.15 (1H, s), 9.3 (1H, s) ppm. 

LRMS 482, 484 (MfT). 
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CF3CO2H (3.0 mL) was added to a stirred solution of /-butyl (±>cw-2-{[(4-chloro-l- 
guanidino-7-isoquinolinyl)suIphonyl]amino}cyclohexanecarboxylate (66 mg, 0.14 mmol) in 
CH 2 C! 2 (3.0 mL) and the mixture was stirred at 23 °C for 6 h.The solvents were evaporated in 
vacuo, azeotroping CH 2 CI 2 (x3). The residue was dissolved in EtOAc and a solution of HCI in 
Et 2 0 (200 pL, 1.0 M) was added which gave a precipitate. The white solid was collected by 
filtration and dried to give (±)-cw-2-{[(4-chloro-l-guanidino-7- 

isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylic acid hydrochloride (35 mg, 0.O69 
mmol). 

mp 220-223 °C (dec). 

l H (DMSO^fe, 400 MHz) 5 1.1-1.3 (3H, m), 1.4-1.6 (4H, m), 1. 7-1. 8 (1 H, m), 2.5 (IH, m), 
3.75 (IH, br s), 8.0 (IH, d), 8.25-8.6 (4H, br), 8.35 (2H, s), 8.45 (IH, s), 8.95 (IH, s) ppm. 

Anal. Found: C, 42.95; H, 4.96; N, 13.79. Calc for C, 7 H 2 oClN50 4 S<»1.0HCI-1.25H 2 0<»0.3Et 2 0: 
C, 43.1 1;H, 5.27; N, 13.81. 

Example 46: 

Ethyl (±)-/ra/i5-2-{[(4-ch!oro-l-guanidino-7- 
isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylate 

r |C9 - a, 

Guanidine hydrochloride (458 mg, 4.8 mmol) was added in one portion to a stirred 
suspension of NaH (90 mg, 80% dispersion by wt in mineral oil, 2.97 mmol) in DME (10 
mL) and the mixture was heated at 60 °C under N 2 for 30 min. A solution of ethyl (±)-cw-2- 
{[(l,4-dichloro-7-isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylate (377 mg, 0.87 
mmol) in DMA (5 mL) was added and the mixture heated at 90 °C for 4 h. The solvents were 
evaporated in vacuo, the residue was dissolved with EtOAc (200 mL), washed with aqueous 
NH4CI (20 mL), then with water (500 mL), and the combined aqueous washings were 
extracted with EtOAc (2x50 mL). The combined EtOAc extracts were washed with water 
(4x100 mL), dried (MgS0 4 ) and evaporated in vacuo. The residue was purified by column 
chromatography upon silica gel using using toluene-/-PrOH-0.880NH 3 (100:0:0 to 
90:10:0.05) as eluant to give ethyl (±>/raw5-2-{[(4-chloro-l-guanidino-7- 
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isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylate (65 mg, 0.14 mmol) as a white solid. 
[A small amount of ethyl (i^c/^-ffC^chloro-l-guanidino-?- 
isoquinolinyl)sulphonyl]amino}cyclohexanecarboxyiate (<20 mg) was also isolated.] 

l H(CDCh,400MHz)5 1.1-1.8 (6H, mm), LI (3H, t), 1.9 (1H, m), 2.0 (IH, m), 2.25 (1H, 
td), 3.45 (1H, m), 3.8-4.0 (2H, m), 8.05 (1H, d), 8.1 (1H, d), 8.15 (1H, s), 9.3 (1H, s) ppm. 

LRMS 454, 456 (MFT). 

Example 47: 

(a) /-Butyl c/5-4-{[(4-chIoro-l-guanidino-7-isoquinolinyI)sulphonyllamino}cycIohexane-. 
carboxylate 

(b) /-butyl /rtf/w-4-{[(4-chIoro-l-guanidino-7- 
isoquinolinyl)sulphonyijamino}cyclohexanc-carboxylate 

(c) c/j-4-{[(4-Chloro-l-guanidino-7- 

isoquinolinyl)sulphonyl]amino}cyclohcxanecarboxylic acid hydrochloride 




Guanidine hydrochloride (286 mg, 3.0 mmol) was added in one portion to a stirred 
suspension of NaH (56 mg, 80% dispersion by wt in mineral oil, 1.82 mmol) in DME (5 mL) 
and the mixture was heated at 60 °C under N 2 for 30 min. A solution of /-butyl cw-4-{[(l,4- 
dichloro-7-isoquinolinyI)sulphonyIJamino}cyclohexanecarboxylate (346 mg, 0.75 mmol) in 
DME (15 mL) was added and the mixture heated at 90 °C for 2 h. A second portion of 
guanidine (0.75 mmoI)[prepared from guanidine hydrochloride (72 mg) and NaH (22 mg)] in 
DME (5 mL) was added and the mixture heated at 90 °C for 1 h. DMA (10 mL) was then 
added to the heterogeneous reaction mixture and the now homogeneous mixture heated for an 
additional 6 h. The solvents were evaporated in vacuo, the residue was quenched aqueous 
NH4CI (10 mL), diluted with water (150 mL) and extracted with EtOAc (2x150 mL). The 
combined organic extracts were washed with water (100 mL), dried (MgSd) and evaporated 
in vacuo. The residue was purified by repeated column chromatography upon silica gel using 
(i), pentane-EtO Ac (100:0 to 25:75) and then (ii), PhMe-EtOAc (50:50 to 0:100) as eluantto 
give /-butyl cw-4-{[(4-chloro-l-guanidino-7- 

isoquinolinyl)suIphonyl]amino}cyclohexanecarboxylate (247 mg, 0.51 mmol). [A small 
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amount of /-butyl /ra/M-4-{[(4-chloro- 1 -guanidino-7- 

isoquinoliny|)sulphonyl]amino}cyclohexanecarboxylate (20 mg) was also isolated.] 

■H (CDCI3, 400 MHz) 5 1.4 (9H, s), 1.5-1.8 (8H, mm), 2.3 (1H, m), 3.4 (IH, m), 4.8-4.9 (1H, 
5 br), 6. 1 -6.55 (4H, br), 8.05 ( 1 H, d), 8. 1 ( I H, d), 8. 1 5 ( 1 H, s), 9.3 (1H, s) ppm. 

LRMS 482 (MH + ), 963 (M 2 H + ). 

Anal. Found: C, 52.14; H, 5.92: N, 14.19. Calc for C 2l H 28 CIN 5 0 4 S: C, 52.33; H, 5.86; N, 
10 14.53. 

/-Butyl c/s-4-{[(4-chloro- 1 -guanidino-7- 

isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylate (55 mg, 0. 12 1 mmo!) was suspended 
in a solution of EtOAc saturated with HCI (50 mL) and the mixture heated at reflux. The 
5 mixture was cooled, the white solid was collected by filtration, with EtOAc washing, and then 
dried to give c/j-4-{[(4-chloro-i-guanidino-7-isoquinolinyl)sulphonyl]amino}- 
cyclohexanecarboxylic acid hydrochloride (1 10 mg, 0.236 mmol). 

mp 287-289 °C. 

0 

'H(CDC! 3| 400 MHz) 8 1.5-1.6 (6H, m), 1.8-1.9 (2H, m), 2.35 (1H, m), 3.4 (IH, m), 8.35 
(1H, d), 8.45 (IH, s), 8.5 (IH, d), 8.9 (I H, s) ppm 

Anal. Found: C, 43.88; H, 4.61; N, 14.69. Calc for C I7 H 2 oClNs0 4 S«1.0HCl<>0.2H 2 0: C, 43.82; 
H, 4.63; N, 15.03. 

1 

Example 48: 

(a) Ethyl /ram^K^hioro-^ 
carboxylate 

(b) ^/^-{[(^ChJoro-l-guanidino-?- 

isoquinoIinyI)sulphonyI]amino}cycIohexanecarboxyIic acid hydrochloride 



O^GQ. - C\fCp — Oj 

0 • ° - 2 Ay*, 8 
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Guanidine hydrochloride (273 mg, 2.86 mmol) was added in one portion to a stirred 
suspension ofNaH (55 mg, 80% dispersion by wt in mineral oil, 1.82 mmol) in DME (10 
mL) and the mixture was heated at 60 °C under N 2 for 30 min. A solution of ethyl trans-A- 
{[(l,4-dichloro-7-isoquinolinyl)sulphonyl]amino}cycIohexanecarboxylate (370 mg, 0.7S 
5 mmol) in DMA (10 mL) was added and the mixture heated at 90 °C for 3 h. The solvents 
were evaporated in vacuo, the residue was partitioned between Et 2 0 (100 mL), aqueous 
NRjCI (10 mL), and water (150 mL). The separated aqueous phase was extracted with Et 2 0 
(3x100 mL) and the combined organic extracts were dried (MgS0 4 ) and evaporated in vacuo. 
The residue was purified by column chromatography upon silica gel using toluene-/-PrOH- 
10 O.88ONH3 (100:0:0 to 90:10:0.05) as eluant to give ethyl //-^^-{^-chloro-l-guanidino-?- 
isoquinolinyl)suiphonyl]amino}cyclohexanecarboxylate (70 mg, 0.15 mmol). 

■H(CDCl3,400 MHz) 5 1.1 (3H,s), 1.1-1.3 (4H, mm), 1.6 (2H, brd), 1.8 (2H, brd), 2.1 (IH, 
m), 2.9 ( I H, m), 3 .95 (2H, q), 7. i -7.4 (4H, br), 7.8 ( 1 H, d), 8.0 ( I H, d), 8. 1 ( I H, d), 8. 1 ( 1 H, 
15 s)r9.1 (IH, s)ppm. 

LRMS 454, 456 (MH + ). 

Anal. Found: C, 50.27; H, 5.56; N, 14.92. Calc for C19H24CIN5O4S: C, 50.27; H, 5.32; N, 
20 15.43. 

A solution of HC1 (5 mL, 2 M, 10 mmol) was added to a solution of ethyl /r<ms-4-{[(4- 
chloro-l-guanidino-7-isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylate (55 mg, 0.121 
mmol) in dioxane (5.0 mL) and the mixture was heated at reflux for 2 h. The solvents were 

25 evaporated in vacuo and the residue was purified by column chromatography upon MCI gel 
(CHP 20P) using water-MeOH (100:0 to 20:80) as eluant to give r7-an5-4-{[(4-ch!oro-l- 
guanidino-7-isoquinolinyl)sulphonyl]amino}-cyclohexanecarboxylic acid. This material was 
dissolved in dilute HCl (20 mL, 0.1 M), the solvents were evaporated in vacuo, and the 
residue triturated with Et 2 0 to give /ra7W-4-{[(4-chloro-l-guanidino-7- 

30 isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylic acid hydrochloride (35 mg, 0.067 
mmol) as a white solid. 

mp >205 °C (dec). 

35 ! H (CD3OD, 400 MHz) 5 1.2-1.4 (4H, mm), 1.8 (2H, br d), 1.9 (2H, br d), 2.1 (IH, m), 3.1 
(IH, m), 8.3 (IH, d), 8.45 (IH, s), 8.5 (IH, d), 8.9 (IH, s) ppm. 
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Anal. Found: C, 42.75; H, 5.04; N, 13.35. Caic for C n H 2 oClN 5 O tl S-1.0HCI-I.5H 2 0-0.4Et 2 0: 
C, 43.04; H, 5.44;N, 13.49. 

5 Example 49; 

(a) A^^-chloro-l-guanidino-T-isoquinoliny^carbonyllglycine /-butyl ester 

(b) 7V-[(4-Chloro-l-guanidino-7-isoquinoIinyI)carbonyI]glycine trifluoroacetate 




NH 3 . NH 2 

10 

NaH (34 mg, 60% dispersion in mineral oil, 0.85 mmol) was added to a stirred solution of 
guandine hydrochloride (80 mg, 0.84 mmol) in DMSO (2 mL) at 23 °C . After 30 min, N- 
[(l,4-dichIoro-7-isoquinolinyI)carbonyI]glycine /-butyl ester (120 mg, 0.34 mmol) was added 
and the resultant solution heated at 90 °C for 2 1 h. After cooling, the mixture was poured into 
15 water (30 mL), extracted with EtOAc, and then with CH 2 CI 2 , and the combined organic 

extracts were dried (Na 2 S0 4 ) and evaporated in vacuo. The residue was purified by column 
chromatography on silica gel using CH 2 CI 2 -MeOH-0.880NH 3 (90: 1 0: 1) as eluant to give 
[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyI]glycine /-butyl ester (25 mg, 0.07 mmol) as * 
a yellow gum. 

20 

LRMS 378 (MH 4 "), 756 (M 2 ht). . 

A solution of A^-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyI]glycine /-butyl ester (24 mg, 
0.06 mmol) in CF 3 C0 2 H (0.5 ml) was stirred at 0 °C for 1.5 h. The reaction mixture was 
25 diluted with PhMe, evaporated in vacuo, azeotroping with PhMe, and the residue triturated 
with Et 2 0 to give A^-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]glycine trifluoroacetate 
(21 mg, 0.05 mmol) as a white soiid. 

mp > 300 °C. 

30 

*H (TFA-rf, 400 MHz) 5 4.6 (2H, s), 8.4 (1H, d), 8.45 (1H, s), 8.6 (1H, d), 9.3 (1H, s) ppm. 
LRMS 322 (MH*). 



205 



WO 01/49309 



PCT/1B00/01935 



Anal, Found: C, 40.60; H, 2.91; N, 15.47. Calc for C I 3H,2C1N503°CF 3 C02H: C, 40.58; H, 
2.93; N, 15.46. 

Example 50: 

(a) A^-[(4-chloro-l-guanidino-7-isoquinoiinyl)carbonyI]-P-alanine /-butyl ester 

(b) A^-[(4-Chloro-l-guanidino-7-isoquinoHnyl)carbonyIj-P-alanine 




NaH (114 mg, 60% dispersion in mineral oil, 2.85 mmol) was added portionwise to a stirred 
solution of guanidine hydrochloride (272 mg, 2.85 mmol) in DMSO (8 mL) and the solution 
was heated at 80 °C for 20 min. //-[(!,4-DichIoro-7-isoquirialinyI)carbonyI]-(3-alanine /-butyl 
ester (420 mg, 1.14 mmol) was added and the mixture heated at 90 °C overnight. The cooled 
mixture was poured into water, extracted with EtOAc, and the combined organic extracts 
were washed with water, saturated brine, dried (Na 2 S0 4 ) and evaporayted in vacuo. The 
residue was crystallised from /-Pr 2 0-CH 2 Cl2 to give 7V-[(4-chloro-l-guanidino-7- 
isoquino!inyl)carbonyl]-P-alanine /-butyl ester (190 mg, 0.48 mmol). 

mp 224-226 °C. 

'H (DMSO-rf tf , 400 MHz) 5 1.4 (9H, s), 2.55-2.5 (2H, m), 3.5 (2H, dt), 7.0-7.3 (4H, br s), 7.85 
(1H, d), 8.0 (1H, s), 8.1 (1H, d), 8.65 (1H, t), 9.1 (1H, s) ppm. 

LRMS 392 (MH 1 ), 783 (MjH*). 

Anal. Found: C, 54.89; H, 5.68; N, 17.94. Calc for C,gH 2 2CIN 5 0 3 : C, 55. 17; H, 5.66; N, 
17.87. 

A solution of//-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]-P-alanine /"-butyl ester (145 
mg, 0.37 mmol) in CF 3 C0 2 H (1.5 mL) was stirred at 0 °C for 30 min, and then at room 
temperature for I h. PhMe (15 mL) was added, the mixture evaporated in vacuo, and the 
residue triturated with EtOAc and Et 2 0 to give //-[(4-ChIoro-l-guanidino-7- 
isoquinolinyl)carbonyl]-P-alanine (1 17 mg, 0.26 mmol) as a white solid. 
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mp 235-236 °C. 

! H (DMSO-4 300 MHz) 5 2.6 (2H, t), 3.55 (2H, dt), 8.25 (1H, d), 8.35-8.4 (2H, m), S.5 (4H, 
br s), 8.8-8.9 (2H, m) ppm. 

LRMS 336 (MH + ). 

Anal. Found: C, 42.72; H, 3.56; N, 14.55. Calc for CuH l4 CIN5O 2 -0.25Et6Ac: C, 42.75; H, 
3.57; N, 14.49. 

Example 51: 

(a) N-[(4-chioro-l-guanidino-7-isoquinoIinyI)carbonyl]cycIoieucine ethyl ester 

(b) A r -[(4-Chloro-l-guanidino-7-isbquinolinyl)carbonyl|cycloleucine 




NaH (45 mg, 60% dispersion in mineral oil, I.13'mmoI) was added to /-BuOH and the 
mixture heated at 50 °C for 15 min. Guanidine hydrochloride (105 mg, 1.10 mmol) was added 
and the mixture heated at 50 °C for an additional 15 min. iV-[(l 3 4-DichIoro-7- 
isoquinolinyl)carbonyl]cycloleucine ethyl ester (350 mg, 0.92 mmol) was added and the 
mixture heated at reflux for 17 h. The solvents were evapbrated in vacuo and the residue 
purified by column chromatography on silica gel using CH 2 Cl 2 -MeOH-0.880NH 3 (90:10:1) as 
eluant, followed by trituration with CH 2 CI 2 -/-Pr 2 0, to give A^-[(4-chloro-l-guanidino-7- 
isoquinolinyl)carbonyI]cycloleucine ethyl ester (55 mg, 0.14 mmol) as a pale yellow powder. 

■HCCDClj, 300 MHz) 5 1.0 (3H, t), 1.5-1.65 (4H, m), 1.8-2.0 (2H, m), 2.0-2.15 (2H, m), 3.9 
(2H, q), 6.7 (4H, br s), 7.5 (1H, s), 7.7 (1H, d), 7.8 (1H, s), 7.9 (1H, d), 8.95 (1H, s) ppm. 

LRMS 404 (MPT). 

Anal. Found: C, 55.94; H, 5.42; N, 16.94. Calc for C,9H 22 CINsO3'0.25 H 2 0: C, 55.87; H, 
5.55; N, 17.14. 
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A partly heterogeneous solution of /V-[(4-chloro-l-guanidino-7- 

isoquinolinyl)carbonyl]cycloleucine ethyl ester (45 mg, 0.1 1 mmol) in dioxane (1.5 mL) was 
stirred with aqueous NaOH (1 mL, 2 M) for 2.5 h at 23 °C. Dilute HCI (1 mL, 2 M) was 
added to give a cream suspension. The solid was collected by filtration and dried in vacuo to 
yield yV-[(4-chloro-l-guanidino-7-isoquinolinyI)carbonyI]cycloleucine (40 mg, 0,1 1 mmol). 

mp > 275 °C. 

( H (TFA-d, 400 MHz) 5 1.9-2.1 (4R m). 2.2-2.4 (2H, m), 2.5-2.7 (2H, m), 8.3 (1H, d), 8.35 
( 1 H, s), 8.45 ( I H, d), 9.25 ( I H, s) ppm. 

LRMS 376 (MH f ), 75 1 (M 3 H + ). 

Anal. Found: C, 51.67; H, 4.92; N, 17.39. Calc for.C 17 H, 8 C!N5CVH 2 0: C, 51.84; H r 5. 1 1; N, 
17.78. 

Example 52; 

(a) A^[(4-chJoro-l-guanidino-7-isoquinoIinyl)carbonyI]-DL-phenyIgIycine /-butyl ester 

(b) A^-[(4-ChIoro-l-guanidino-7-isoquinoIinyI)carbonyI]-DL-phenyIgIycine 
trifluoroacetate 




A mixture of guanidine hydrochloride (326 mg, 3.41 mmol) and NaH(137 mg, 60% 
dispersion in oil, 3.43 mmol) in DMSO (5 mL) was heated to 70 °C, a solution of //-[(1,4- 
dichloro-7-isoquinoIinyl)carbonyl]-DL-phenylglycine r-butyl ester (590 mg, 1.37 mmol) in 
DMSO (3 mL) was added, and the mixture heated at 80-90 °C overnight. After cooling, the 
reaction mixture was poured into water (50 mL) and extracted with EtOAc (3x30 mL). The 
combined organic extracts were washed with water, dried (Na 2 S0 4 ), and evaporated in vacuo. 
Purification of the residue by column chromatography on silica gel using CH 2 Cl 2 -MeOH- 
O.88ONH3 (90:10:1) as eluant, followed by crystallisation from /-Pr 2 0, gave A r -[(4-chloro-l- 
guanidino-7-isoquinolinyl)carbonyl]-DL-phenylg!ycine /-butyl ester (1 10 mg, 0.24 mmol) as 
a pale yellow solid. 
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mp 158 °C (foam), 170 °C (dec). 

l H (CDCI3, 300 MHz) 5 I .4 (9H, s), 5.7 (1 H, d), 6.5 (4H, br s), 7.25-7.4 (3H, m), 7.4-7.5 (3H, 
ml 8.05 (IH, d), 8.10 (1H, s), 8.15 (1 H, d), 9.2 ( I H, d) ppm. 

LRMS 454 (MH+). 

Anal. Found: C, 61.53; H, 5.96; N, 14.27. Caic for Cr,H 2 4ClN 5 O3-0.3/-Pr 2 O: C, 61.53; H, 
5.92; N, 14.27. 

A solution of A/r[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]-DL-phenylglycine f-butyl 
ester ( 1 00 mg, 0.22 mmol) in CF^CO^H ( 1 .5 mL) was stirred at 0 °C for 30 min, and then at 
23 °C for 1 h. The reaction mixture was diluted with PhMe (15 mL) and evaporated in vacuo. 
The residual gum was triturated with EtOAc, and then Et 2 0, and the resulting white solid was 
dried in vacuo to give A r -[(4-chloro-i-guanidino-7-isoquinoIinyl)carbonyl]-DL-phenylglycine 
trifluoroacetate (50 mg, 0. 1 0 mmol). 

'H (DMSO-rf tf , 300 MHz) 8 5.6 (IH, d), 7.3-7.45 (3H, m), 7.55 (2H, d), 8.2 (1H, d), 8.2-8.4 
(5H, m), 8.45 (IH, d), 8.95 (IH, s), 9.4 (1H 5 d) ppm. 

LRMS 398 (MH*). 

Anal. Found: C, 49.72; H, 3.68; N, 14.04. Calc for CwH [6 ClN 5 O3°0.95CFiCO 2 H: C, 49.27; H, 
3.35; N, 13.68. . 

Example 53: 

(a) A r -[(4-chloro-l-guanidino-7-isoquinoIinyI)carbonyl]-L-phenyIgIycine /-butyl ester 

(b) A^-[(4-ChIoro-l-guanidino-7-isoquinolinyI)carbonyl]-L-phenyIglycine trifluoroacetate 




NaH (38 mg, 80% dispersion in mineral oil, 1.27 mmol) was added to a stirred solution of 
guanidine hydrochloride (121 mg, 1.27 mmol) in DMSO (4 mL) at 23 °C, and the mixture 
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heated at 80-85 °C for 15 min. A^[(I,4-Dichloro-7-isoquinolinyl)carbonyl]-L-phenylglycine t- 
butyl ester (2 J 8 mg, 0.5 1 mmol) was added and the mixture heated at 85 °C for 4 h. The 
cooled solution was poured into water and extracted with EtOAc (x3). The combined organics 
were washed with saturated brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The residue was 
crystallised with /-Pr 2 0 to give //-[(4-chIoro-l-guanidino-7-isoquinolinyl)carbony[]-L- 
phenylglycine /-butyl ester (55 mg, 0. 12 mmol) as a pale yellow solid. 

mp 147°C(dec). 

'H (CDCb, 400 MHz) 5 1 .4 (9H, s) B 5.7 ( 1 H. d), 6.2-6.8 (4H, br s), 7.3-7.4 (3H, m), 7.45-7.5 
(3H, m), 8.0-8.1 (2H, m), 8.15-8.2 (IH, d), 9.2 (IH, s) ppm. 

LRMS 454 (MH') B 907 (M 2 H + ). 

Anal. Found: C, 61.22; H, 6.01; R 13.91. Calc for C23H 24 CIN 5 O3«>0.4/-Pr 2 O: C, 61.21; H, 
6.07; N, 14.05. 

A solution of A^[(4-chIoro-l-guanidino-7-isoquinoIinyl)carbonyl]-L-phenylglycine /-butyl 
ester (40 mg, 0.09 mmol) in CF 3 C0 2 H (1 mL) was stirred at room temperature for 1 h. The 
reaction mixture was diluted with PhMe, evaporated in vacuo, and the residue triturated with 
EtOAc to give A^-^-chloro-l-guanidino^-isoquinolinyOcarbonylJ-L-phenylglycine 
trifluoroacetate (32 mg, 0.06 mmol) as a white powder. 

mp 163 °C (shrinks), > 200 °C (dec). 

*H (TFA-flf, 400 MHz) 5 5.85 (IH, s), 7.35-7.4 (3H, m), 7.4-7.45 (2H, m), 8.25 (IH, d), 8.3 
(IH, s), 8.4 (IH, d), 9.15 (IH, s) ppm. 

LRMS 398 (MIT), 795 (M 2 tT). 

Anal. Found: C, 48.28; H, 3.74; N, 13.57. Calc for C,9H| 6 ClNsO3 o CF 3 CO 2 Ho0.5H2O: C, 
48A3; H, 3.48; N, 13.45. 

Example 54: 

(a) M[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]-D-phenylglycine f-butyl ester - 
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(b) ^-[(^Chloro-l-guanidino-T-isoquinolinyOcarbonylJ-D-phenylglycine 
trifluoroacetate 




5 NaH (30 mg, 80% dispersion in mineral oil, 1.0 mmol) was added to a solution of guanidine 
hydrochloride (97 mg, 1 .0 mmol) in DMSO (3 ml) and the solution heated to 80 °C for 30 
min. //-[(l,4-Dichloro-7-isoquinolinyI)carbonyI]-D-phenylgIycine /-butyl ester (1 75 mg, 0.41 
mmol) was added, the mixture heated at 85 °C for 3.5 h, and then at 23 °C overnight. The 
mixture was poured into water (25 mL), extracted with EtOAc (3x20 mL), and the combined 
. 10 organics washed with brine, dried (MgSO^), and evaporated in vacuo. The reside was purified 
by column chromatography on silica gel using CH 2 CI 2 -MeOH-0.880NH 3 (95:5:0.5) as eluant, 
followed by crystallisation from CH 2 C1 2 -/-Pr 2 0, to give 7V-[(4-chioro-l-guanidino-7- 
isoquinolinyl)carbonyl]-D-pheny(glycine /-butyl ester (37 mg, 0.08 mmol) as a solid. 

15 mp 154-156 °C (dec). 

'H (CDC1 3 , 400 MHz) 5 1.4 (9H, s), 5.7 (1H, d), 7.3-7.4 (3H, m), 7.4-7.5 (3H, m), 8.05 (TH, 
d), 8.05 (1H, s), 8.15 (1H, d), 9.2 (IH, s) ppm. 

20 LRMS 454 (MH*), 907 (M 2 H + ). 

Anal. Found: C, 61.15; H, 6.00; N, 13.87. Calc for C 23 H 24 CIN 5 (V0.45/-Pr 2 (>0.2 H 2 0: C, 
61.31; H, 6.15; N, 13.91. 

25 A solution of W-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]-D-phenylglycine /-butyl 
ester (40 mg, 0.09 mmol) in CF 3 C0 2 H (0.5 mL) was stirred at room temperature for 1 h. The 
solution was diluted with PhMe, evaporated in vacuo, and the residue was triturated with Et 2 0 
to give 7V-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]-D-phenylglycine trifluoroacetate 
(21 mg, 0.04 mmol) as a white powder. 

30 

mp 222 °C (dec). 
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'H (TFA-*/, 400 MHz) 8 5.9 (IH, s), 7.4-7.5 (3H, m), 7.5-7.55 (2H, m), 8. 3 (1H, d), 8.35 (I H. 
s), 8.4 ( 1 H, d), 9.2 ( 1 H, s) ppm. 

LRMS 398 (MH*), 795 (M 2 H + ). 

Anal. Found: C, 49.02; H, 3.42; N, 13.26. Calc for C, 9 H, 6 ClN5O 3 .CF 3 CO 2 H<>0.25H;,O: C, 
48.85; H,3.42;N, 13.56. 

Example 55: 

(a) /V-[(4-chloro-I-guanidino-7-isoquinolinyI)carbonyl]-DL-valine /-butyl ester 

(b) /V-[(4-Chloro-l-guanidino-7-isoquinoIinyl)carbonyll-DL-vaIine trifluoroacetate 




NaH (88 mg, 60% dispersion in mineral oil, 2.2 mmol) was added to a stirred solution of 
guanidine hydrochloride (210 mg, 2.2 mmol) in DMSO (5 mL) at 70 °C and the solution 
stirred for 30 min. /V-[(l,4-Dichloro-7-isoquinolinyl)carbonyl]-DL-valine /-butyl ester (350 
mg, 0.88 mmol) was added and the solution heated at 80-90 °C overnight. The cooled 
mixture was poured into water, extracted with EtOAc (3x20 mL), and the combined organic 
extracts were dried (MgS0 4 ) and evaporated in vacuo. The residue was crystallised, with 
CH 2 CI 2 -z'-Pr 2 0 to give A'-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]-DL-valine /-butyl 
ester (285 mg, 0.68 mmol) as a yellow solid. 

mp 178-180 °C (dec). 

'H (CDC1 3 , 300 MHz) shows 1:1 mixture of rotamers, 5 1.0 (1/2 of 6H, d), 1.05 (1/2 of 6H, 
d), 1.5 (9H, s), 2.2-2.4 (IH, m), 4.7 (1/2 of IH, d), 4.75 (1/2 of 1H, d), 6.2-6.8 (4H, br s), 6.9 
(IH, d), 8.05 (IH, d), 8.1 (IH, s), 8.15 (IH, d), 9.1 (IH, s) ppm. 

LRMS 420 (MH"), 839 (MjH*). 

Anal. Found: C, 56.00; H, 6.35; N, 16.33. Calc for CjoH^CINjCvO.SHaO: C, 55.71; H, 6.36; 
N, 16.32. 
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A solution of//-[(4-ChIoro-I-guanidino-7-isoquinolinyl)carbonyl]-DL-valine /-butyl ester 
(200 mg, 0.48 mmol) in CF 3 C0 2 H ( 1 .5 mL) was stirred at 0°C for 30 min, and at 23 °C for 1 
h. The reaction mixture was diluted with PhMe, evaporated in vacuo, and the residue 
triturated with EtOAc to give A^-^-chloro-l-guanidino-T-isoquinolinyOcarbonyQ-DL-valine 
5 trifluoroacetate (170 mg, 0.36 mmo!) as a white solid. 

mp 243-245°C (dec). ■ 

'H (DMSO-cfo 300 MHz) shows a 1:1 mixture of rotamers, 5 0.95 (1/2 of 6H, d), 1.0 (1/2 of 
10 6H, d), 2.15-2.3 (1H, m), 4.35 (1H, t), 8.25 (1H, d), 8.4 (1H, s), 8.45 (IH, d), 8.4-8.6 (4H, br 
s), 8.85(1 H,d), 8.9(lH,s)ppm. 

LRMS 364(MH + ). . 

15 Anal. Found: C, 44.96; H, 3.95; N, 14.56. Calc for C»6H 18 CIN 5 03'CF3C0 2 H: C, 45.24; H, 
4.01; N, 14.65. 

Example 56: 

(a) A r -[(4-chloro-l-guanidino-7-isoquinolinyI)carbonyIl-DL-proIine /-butyl ester 
20 y (b) A^[(4-Chloro-l-guanidino-7-isoquinoIinyI)carbonyI]-DL-proline trifluoroacetate 




NaH (65 mg, 60% dispersion in mineral oil, 1.63 mmol) was added to a stirred solution of 
25 guanidine hydrochloride (154 mg, 1.61 mmol) in DMSO (5 mL) at 50 °C and the solution 
stirred for 15 min. iV-[(l,4-Dichl6ro-7-isoquinolinyl)carbonyl]-DL-.proline r-butyl ester (253 
mg, 0.64 mmol) was added and the mixture was heated at 80 °C overnight. The mixture was 
poured into water (20 mL) and extracted with EtOAc (x2). The combined organic extracts 
were washed with water, brine, dried over (MgS0 4 ), and evaporated in vacuo. The residue 
30 was crystallised with CH 2 C1 2 -/-Pr 2 0 to give A4(4-chloro- 1 -guanidino-7- 
isoquino!inyI)carbonyI]-DL-proline /-butyl ester (241 mg, 0.58 mmol). 

mp 147-149°C(dec). 
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'H(CDCI 3> 300 MHz) shows 1:3 mixture of rotamers, 5 1.55 (9H, s), 1.8-2.1 (3R m), 2.15- 
2.45 (1 H, m), 3.55-3.65 (IH, m), 3.75-3.85 (1 H, m), 4.35-4.45 (1 H, m), 6.5-7.2 (4H, br m), 
7.7 (1/4 of 1 H, d), 7.85 (3/4 of 1 H, d), 7.9-8. 1 (2H, m), 8.85 (1/4 of 1 H, s), 8.95 (3/4 of I H, s) 
ppm. 

5 

LRMS 418 (MH*), 835 (M 2 H*). 

Anal. Found: C, 58.46: H, 6.49; N, 14.95. Calc for C 2 orI 2 4CIN 5 Cv0.4/-Pr 2 0: C, 58.65; H, 
6.50; N, 15.27. 

10 

A solution of A^-[(4-Chloro-l-guanidino-7-isoquinolinyl)carbonyl]-DL-proIine /-butyl ester. 
(175 mg, 0.42 mmol) in CF 3 C0 2 H (I mL) was stirred at room temperature for I h. The 
solution was diluted with PhMe, evaporated in vacuo, and the residue was triturated with Et 2 0 
to give /V-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]-DL-proline trifluoroacetate (156 
15 mg, 0.33 mmol) as a white solid. 

mp 185 °C(dec). 

'H (DMSO-rf« + 1 dropTFA-rf,300MHz)5 t.8-2.1 (3H, m), 2.25-2.4(lH, m), 3.45-3.7 (2H, 
20 m), 4,4-4.5 (1H, m), 8.0-8.6 (4H, m) ppm. 

LRMS 362 (MfT). 

Anal. Found: C, 45.65; H, 3.84; N, 14.43. Calc for CsHieClNsOj^CC^H: C, 45.43; H, 
25 3.60; N, 14.72. 

Example 57: 

(a) Af-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyI]-DL-phenylalanine /-butyl ester 
(bJ/Z-K^Chloro-l-guanidino-V-isoquinoIinyOcarbonylJ-DL-phenylalanine 
30 trifluoroacetate 
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NaH (78 mg, 60% dispersion in mineral oil, 1.95 mmol) was added to a solution of guanidine 
hydrochloride (188 mg, 1.97 mmol) in DMSO (6 mL) at 50 °C and the solution was stirred for 
15 min. A^-[(l s 4-Dich!oro-7-isoquinolinyl)carbonyl]-DL-phenylalanine /-butyl ester (350 mg, 
0.79 mmol) was added and the mixture heated at 80 °C overnight. The cooled mixture was 
5 poured into water (50 mL) and extracted with EtOAc (2x25 mL). The combined organ ics 
were washed with brine, dried (Na^SOa) and evaporated in vacuo. The residue was 
crystallised with CH^CN-Z-PnO to give A^[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]- 
DL-phenylalanine /-butyl ester (172 mg, 0.37 mmol) as a cream coloured solid. 

10 mp 201-203 °C (dec). 

'H (CDCI3, 300 MHz) 5 1.45 (9H, s), 1 .5-1.8.(1 H, br m), 3.25 (2H, d), 5.0 (1H, dt), 6.0-6.8 
(3H, br s), 6.9 ( 1 H, d), 7. 1 5-7.35 (5H, m), 8.0-8. 1 (3H, m), 9. 1 (1 H, s) ppm. 

15 LRMS 468 (MH + ), 935 (M 2 H + ). 

Anal. Found: C, 61.60; H, 5.60; N, 14.97. Calc for C 2 aH 26 C\N 5 0 2 : C, 61.60; H, 5.76; N, 
14.68. 

20 A solution of 7V-[(4-Chloro-l-guanidino-7-isoquinolinyI)carbor)y]]-DL-phenylalanine /-butyl 
ester (210 mg, 0.48 mmol) in CF 3 C0 2 H (1-mL) was stirred at room temperature for 1 h. The 
solution was diluted with PhMe, evaporated in vacuo, and the residue was triturated with Et 2 0 
to give A r -[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyI]-DL-phenyIalanine 
trifluoroacetate (196 mg, 0.37 mmol). 

25 

mp 192°C(dec). 

l H (DMSO-4* + 1 drop TFA-tf, 300 MHz) 5 3.1 (1H, dd), 3.25 (1H, dd), 4.7 (1H, dd), 7.1- 
7.35 (5H, m), 8.25 (1H, d), 8.35 (1H, s), 8.35 (1H, d), 8.9 (1H, s), 9.15 (1/2H, d partially 
30 exchanged amide NH) ppm. 

LRMS 412 (MH*). 

Anal. Found: C, 50.92; H, 3.81; N, 13.57. Calc for C 2 oH 18 ClN 5 CV0.9CF 3 C0 2 H: C, 50.90; H, 
35 3.70; N, 13.61. 
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Example 58: 

(a) ^-[(^chloro-l-guanidino-T-isoquinoUnyOcarbonyll-DL-leucine /-butyl ester 

(b) ^-[(^Chloro-l-guanidino-V-isoquinoIinyOcarbonylJ-DL-leucine trifluoroacetate 




IBuO. 




!BuO,C 




10 



15 



20 



NaH (73 mg, 60% dispersion in mineral oil, 1.83 mmo!) was added to a stirred solution of 
guanidine hydrochloride ( 1 74mg, 1 .82 mrnol) in DMSO (6 mL) at 50°C and the solution 
stirred for 15 min. /V-[(l,4-DichIoro-7-isoquinolinyl)carbonyI]-DL-leucine /-butyl ester (300 
mg, 0.73 mrnol) was added and the solution heated at 80 °C overnight. The cooled mixture 
was poured into water (50 mL), extracted with EtOAc (2x25 mL) and the combined organic 
extracts were washed with brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The residue was 
crystallised with CH 2 CI 2 -/-Pr 2 0 to give A^-[(4-chIoro-l-guanidino-7-isoquinolinyI)carbonyl]- 
DL-leucine /-butyl ester (185 mg, 0.43 mrnol). 

mp210-212°C (dec). 

"HCCDCh, 300 MHz) 5 0.9-1.0 (6H, m), 1.5 (9H, s), 1.6-1.8 (3H, m)/4.7-4.8 (1H, m), 6.4- 
7.0 (4H, br s), 6.85 (1H, d), 8.05 (1H, d), 8.05 (1H, s), 8.15 (1H, d), 9.15 (1H, s) ppm. 

LRMS 434 (MKT), 866 (M 2 rT). ■ 



25 



30 



Anal. Found: C, 58.35; H, 6.75; N, 15.51. Caic for C 2 ,H 28 C[N 5 O3«0.15/-Pr 2 O: C, 58.55; H, 
6.75; N, 15.59. 

A solution of A^[(4-chIoro-l-guanidino-7-isoquinolinyI)carbonyl]-DL-leucine /-butyl ester 
(184 mg, 0.57 mrnol) in CF 3 C0 2 H (1 mL) was stirred at room temperature for 1 h. The 
solution was diluted with PhMe, evaporated in vacuo, and the residue was triturated with Et 2 0 
to give //-[(4-chloro-l-guanidino-7-isoquinoiinyl)carbonyI]-DL-Ieucine trifluoroacetate (183 
mg, 0.37 mrnol). 



mp 249 °C. 
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'H (DMSO-^, 300 MHz) 1:1 mixture of rotamers, 5 0.9 (1/2 of 6H, d), 0.95 (1/2 of 6H, d), 
1.6-1.8 (3H, m), 4.45-4.5 (IH, m), 8.35 (IH, d), 8.4 (IH, s), 8.4 (1H, d), 8.3-8.6 (4H, br s), 
8.95 (lH,s), 9.0 (lH,d)ppm. 

LRMS 378 (MPT). 

Anal. Found: C, 46.3 1; H, 4.27; N, 14.08. Calc for CnH 2 oC!N 5 CVCF3C0 2 H: C, 46.39; H, 
4.30; N, 14.24. 

Example 59: 

(a) /-butyl DL-3-{[(4-chIoro-l-guanidino-7-isoquinoiinyI)carbonyl]amino}-3- 
phenylpropanoate 

(b) DL-3-{[(4-Chloro-l-guanidino-7-isoquinolinyl)carbonyI]amino}-3-phenylpropanoic 
acid trifluoroacetatc 



IBuOX- 




NaH (67 mg, 60% dispersion in oil, 1 .68 mmol) was added to a solution of guanidine 
hydrochloride (161 mg, 1.69 mmol) in DMSO (6 mL) and the solution was heated to 50 °C 
for 15 mins. /-Butyl DL-S-^l^-dichloro^-isoquinoIinyOcarbonyljaminoJ-S- 
phenylpropanoate (300 mg, 0.67 mmol) was added and the mixture heated at 80 °C overnight. 
The cooled mixture was. poured into water (50 mL) and extracted with EtOAc (2x25 mL). 
The combined organic extracts were washed with brine, dried (Na 2 SC>4) and evaporated in 
vacuo. The residue was crystallised with /-Pr 2 0 to give r-butyl DL-3-{[(4-chloro-l-guanidino- 
7-isoquinolinyl)carbonyl]amino}-3-phenylpropanoate (55 mg, 0.12 mmol) as a yellow solid. • 

mp 227 °C (dec). 

'H (CDC1 3 + drop of DMSO-4y, 300 MHz) 5 1.25 (9H, s), 2.75 (1H, dd), 2.85 (1H, dd), 5.5 
(IH, ddd), 6.4-6.8 (4H, br s), 7.1-7.35 (5H, m), 7.8 (1H, d), 7.9 (1H, d) 5 7.95 (1H, s), 8.05 
(lH,d),9.05(lH,s)ppm. 

LRMS 468 (MH*). 
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Anal. Found: C, 61.48; H, 5.62; N, 14.70. Calc for C 2 4H 26 CW 5 0 3 : C, 61.60; H, 5.60; N, 
14.97. 

5 A solution of /-butyl DL-3-{[(4-chloro- l-guanidino-7-isoquinolinyl)carfaonyl]amino}-3- 

phenylpropanoate (153 mg, 0.33 mmol) in CF 3 COiH (1 mL) was stirred at room temperature 
for I h. The solution was diluted with PhMe, evaporated in vacuo, and the residue was 
triturated with EtoO to give DL-3-{[(4-chioro-l-guanidino-7-isoquinolinyI)carbonyl]amino}- 
3-phenylpropanoic acid trifluoroacetate (132 mg, 0.25 mmol). 

10 

mp. 241-244°C. 

'H (DMSO-tf* + 1 drop TFA-</, 300 MHz) 5 2.3 (1H, dd), 2.95 (1 H, dd), 5.5-5.6 (I H, m), 7.2- 
7.35(3H,m) s 7.4(2H,d),8.25(lH 5 d) 1 8.35(lH,s),8.4(IH 3 d),8.9(lH,s)ppm. ' 

LRMS412(MH + ). 

Anal. Found: C, 49.95; H, 3.64; N, 13.03. Calc for C 2 oH,8ClN50 3 °CF3C0 2 H: C, 50.25; H, 
3.45; N, 13.32. 

20 

Example 60: 

(a) A r -[(4-chloro-l-guanidino-7-isoquinoIinyI)carbonyl]-DL-aspartic acid oc,P-di-/-boityl 
ester 

(6)/V-[(4-Chloro-l-guanidino-7-isoquinoIinyI)carbonyl]-DLraspartic acid 
25 trifluoroacetate 




NaH (53 mg, 80% dispersion in mineral oil, 1.77 mmol) was added to a solution of guanidine 
30 hydrochloride (168 mg, 1 .76 mmol) in DMSO (6 mL) and the solution ws heated to 50 °C for 
30 min. iV-[(l,4-Dichloro-7-isoquinolinyl)carbonyl]-DL-aspartic acid a,f3-di-f-butyl ester (330 
mg, 0.70 mmol) was added and the mixture heated at 80-90 °C overnight. The cooled mixture 
was poured into water (50 mL) and extracted with EtOAc extract (5x20 mL). The combined 
organic extracts were washed with water, brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The 
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residue was purified by (i), trituration with /-Pr 2 0 (ii), column chromatography on silica gel 
using CH 2 CI 2 -MeOH-0.880NH 3 (95:5:0.5) as eluant, and (iii), crystallisation from /-Pr 2 0, to 
give W-K^chioro-I-guanidino-T-isoquinoIinyOcarbonylj-DL-aspartic acid a,P-di-r-butyl ester 
(145 mg, 0.29 mmol) as a yellow solid. 

5 

mp 165-167 °C. 

! H (CDCI3, 300 MHz) 5 1.45 (9H ? s), 1.5 (9H, s), 2.9 (1H, dd), 3.0 (1H, dd), 4.95-5.0 (1H, m), 
7.5 (1H, d), 7.95 (I H, s), 8.0 (I H, d), 8.15 (I H, d), 9.2 (1H, s) ppm. 

10 

LRMS 492 (MH + ), 983 (M 2 H + ). 

Anal. Found: C, 56.06; H, 6.28; N, 13.92. Calc for C^oCINsOj: C, 56.15; H, 6.15; N, 
14.24. 
15 • 

A solution of //-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]-DL-aspartic acid a,{3-di-t- 
butyl ester ( 1 20 mg, 0.24 mmol) in CF3CO2H (I mL) was stirred at room temperature for 1 h. 
The solution was diluted with PhMe, evaporated in vacuo, and the residue was triturated with 
Et 2 0 to give //-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyI]-DL-aspartic acid 
20 trifluoroacetate (60 mg, 0. 12 mmol). 

mp 125 °C (dec). . 

l H (TFA-rf, 400 MHz) 5 3.3-3.4 (2H, m), 5.35-5.4 (1H, m), 8.25 (1H, d), 8.3 (1H, s), 8.45 
25 (1H, d),9,2(lH,s)ppm. 

LRMS 380 (MIT), 758 (M 2 H*). 

Anal. Found: C, 43.22; H, 3.75; N, 14.31. Calc for C 1 5H l 4ClN 5 O5«0.8CF3CO 2 H-0.25Et2O: C, 
30 43.19; H, 3.56; N, 14.31. 

Example 61: 

(a) 0-^butyl-A^-[(4-chIoro-l-guanidino-7-isoquinolinyI)carbonyI]-DI^serine f-butyl ester 

(b) A r -[(4-ChIoro-l-guanidino-7-isoquinoIinyl)carbonylI-DL-serine trifluoroacetate 

35 
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NaH (54 mg, 80% dispersion in mineral oil, K80 mmol) was added to a solution of guanidine 
hydrochloride (173 mg, 1.81 mmol) in DMSO (6 mL) and the solution was heated to 80 °C 
5 for 30 min, <9^ButyI»A^[(l,4-dichloro-7-isoquinolinyI)carbonyI]-DL-serine /-butyl ester (330 
mg, 0.70 mmol) was added and the mixture heated at 80 °C for 3 h. The cooled mixture was 
poured into water (50 mL) and extracted with EtOAc. The combined organic extracts were 
washed with water, brine, dried (Na 2 SCX|) and evaporated in vacuo. The residue was 
crystallised with /-Pr 2 0 to give 0-/-butyl-A4(4-chloro-l-guanidino-7- 
10 isoquinoliny!)carb'onyl]-DL-serine /-butyl ester (138 mg, 0.30 mmol) as a yellow solid. 

mp215-219°C. . 

'H (CDC1 3 , 300 MHz) 5 1.2 (9H, s), 1.5 (9H, s), 1.5-1.7 (IH, br s), 3.75 (1H, dd), 3.95 (1 H, 
15 dd), 4.8-4.9 (1H, m), 6.2-6.8 (3H, br s), 7.25-7.3 (1H, m), 8.0 (1H, s), 8.05 (1H, d), 8.15 (IH, 
d), 9.2 (IH, s) ppm. 

LRMS 464 (Mtf), 927 (M 2 H*). 

20 Anal. Found: C, 56.88; H, 6.65; N, 15.10. Calc for C 2 2H 3 oClN 5 04<'0.25H20°0.2/-Pr 2 0: C, 
57.00; H, 6.87; N, 14.32. • 

A solution of 0^butyl-^-[(4-chloro-l-guanidino-7-isoquinolinyI)carbonyl]-DL-serine /-butyl 
ester in CF 3 C0 2 H (1 mL) was stirred at room temperature for 1 h. The solution was diluted 
25 with PhMe, evaporated in vacuo, and the residue was recystallised twice from MeOH-EtOAc 
to giveiV-[(4-chloro-l-guanidino-7-isoquinoIinyI)carbonyI]-DL-serine trifluoroacetate (68 
mg, 0.19 mmol) as a white solid. 

mp 203 °C (dec). 

30 

l H (TFA-rf, 400 MHz) 5 4.4 (IH, dd), 4.5 (IH, dd), 5.2-5.25 (IH, m), 8.35 (IH, s), 8.4 (IH, 
d),8.5 (!H,d),9.2(lH,s)ppm. 

LRMS 352 (MHT), 703 (M 2 fT). 
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Anal. Found: C, 42.48; H, 3.69; N, 14.21. Calc for C u Hi4CIN s O4^CF 3 CO2H-0.4EtOAc: C, 
42.19; H,3.66;N, 13.98. 

5 Example 62: 

(a) 7V-[(4-chloro-l-guanidino-7-isoqum^ /-butyl 
ester 

(b) iV-[(4-Chloro-l-guanidino-7-isoquinoIiny!)carbonyl]-DL-a-cyclop 
trifluoroacetate 

10 




NaH (30 mg, 80% dispersion in mineral oil, 1.00 mmol) was added to a solution of guanidine 
hydrochloride (96 mg, 1.01 mmol) in DMSO (3 mL) and the solution was heated at 75-80 °C. 

15 /V-[(l,4-Dichloro-7-isoquinoliny!)carbonyl]-a-cycIopentylgIycine /-butyl ester (170 mg, 0.40 
mmol) was added and the mixture heated at 80 °C for 4.5 h. The cooled mixture was poured 
into water (25 mL) and extracted with EtOAc (3x20 mL). The combined organic extracts 
were washed with water, brine, dried (Na 2 S0 4 ) and evaporated in vacuo to give iV-[(4-chloro- 
l-guanidino-7-isoquinoIinyI)carbonyl]-DL-a-cycIopenty!glycine /-butyl ester (105 mg, 0.23 

20 mmol) as a yellow solid. 

An analytical sample was prepared as follows: this yellow solid was extracted with hot /-Pr 2 0 
(3x20 mL), the hot solution was filtered, and on cooling gave the title compound as a pale 
yellow solid (40 mg) which was collected by filtration and dried in vacuo, 

25 

mp 2 19-221 °C (dec). 

l H (CDCI 3 , 300 MHz) 8 1.4-1.8 (18H, m), 2.25-2.4 (1H, m), 4.7 (1H, dd), 6.2-6.9 (3H, br s), 
6.95 (1H, d), 8.05 (1H, d), 8.1 (1H, s),.8.15 (1H, d), 9.15 (1H, s) ppm. 

30 

LRMS 446 (MFT), 89 1 (MsH^. 
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Anal. Found: C, 58.83; H, 6.39; N, 15.34. Calc for C 22 H 2S CIN 5 O 3 -0.2H 2 O: C, 58.78; H, 6.37; 
N, 15.30. 

A solution of /V-[(4-chloro-l-guanidino-7-isoquinoIinyl)carbonyl]-DL-a-cyciopentyig|ycine 
5 /-butyl ester (65 mg, 0. 1 5 mmol) in CFjC0 2 H (0.5 mL) was stirred at room temperature for ] 
h. . The solution was diluted with PhMe, evaporated in vacuo, and the residue was crystallised 
with EtOAc. This solid was then triturated with Et 2 0 to give 7V-[(4-chIoro-I-guanidino-7- 
isoquinolinyi)carbonyl]-DL-a-cyclopentylglycine trifluoroacetate (52 mg 3 0.10 mmol) as 
white powder. 

10 

mp 235 °C (dec). 

] H (TFA-4 400 MHz) 5 1 .4-1 .8 (6H, m), 1.85-2.0 (2H, m), 2.4-2.55 (1 H, m), 4.8 (IH, d), 
8.25 (I H, d), 8.35 (I H, s), 8.45 ( I H, d), 9. 1 5 ( 1 H, s) ppm. 

15 

LRMS 390 (MH + ), 779 (M 2 FT). 

Anal. Found: C, 47.34; H, 4.36; N, 13.60. Calc for C l8 H 2 oCIN503°CF3C0 2 H: C, 47.67; H, 
4.20; N, 13.90. 

20 

Example 63: 

(a) iV-BenzyI-A r -[(4-chloro-l-guanidino-7-isoquinoiinyl)carbonyl]gIycine hydrochloride 

(b) iV-BenzyI-A^-[(4-chloro-l-guanidino-7-isoquinolinyI)carbonyl]gIycine hydrochloride 



25 




NaH (16 mg ? 80% dispersion in mineral oil, 0.53 mmol) was added to a solution of guanidine 
hydrochloride (82 mg, 0.86 mmol) in DME (4 mL) and the mixture was heated at 60 °C for 
30 min. A solution of 7V-benzyl-A'"-[(l,4-dichloro-7-isoquinolinyl)carbonyl]glycine /-butyl 
30 ester (95 mg, 0.21 mmol) in DME (2 mL) was added and the mixture was heated at 90 °C for 
4 h. The cooled mixture was partioned between Et 2 0 and water, and the combined organic 
extracts were dried and evaporated in vacuo. The residue was dissolved in Et 2 0 and a 
solution of HCI in Et 2 0 (1 M) was added to give a precipitate of W-benyl-7V-[(4-chloro-l- 
guanidino-7-isoquinolinyl)carbonyl]glycine hydrochloride. Evaporation of the ethereal 
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mother liquors gave recovered, unreacted //-benzyl-A^-[(I,4-dich!oro-7- 
isoquinolinyl)carbonyl]g)ycine /-butyl ester which was again reacted with guanidine (as 
above) to give a second batch. Total yield: 70 mg, 0.15 mmol. 

5 mp 130 °C (dec). 

■H (DMSO^ tf , 400 MHz) 5:6 mixture of rotamers, 5 1 .2 (6/1 1 of 9H, s), 1 .4 (5/1 1 of 9H, s), 
4.0 (6/1 1 of 2H, s), 4.05 (5/1 1 of 2H, s), 4.5 (5/1 1 of 2H, s), 4.75 (6/1 1 of 2H, s), 7.2-7.5 (5H, 
m), 7.9-8.0 (1H, m), 8.2-8.3 (1H, m), 8.35 (1H, s), 8.75 (5/1 1 of IH, s), 8.85 (6/1 1 of IH, s) 
10 ppm. 

LRMS 468 (MH + ), 934 (M 2 H + ). 

Anal. Found: C, 56.98; H, 5.71; N, 13.01. Calc for C 2 4H26ClN5O 3 -HCio0.5H 2 Oo0.2/-Pr 2 O: C, 
15 56.70; H, 5.82; N, 13.12. 

A solution of A^benzyl-A^-[(4-chloro-l-guanidino-7-isoquinolinyl)carbonyl]glycine 
hydrochloride (50 mg, 0. 1 0 mmol) in CF3C0 2 H (1 mL) was stirred at room temperature for 1 
h. The solution was diluted with PhMe, evaporated in vacuo, and the residue was triturated 
20 with Et 2 0 to afford a white solid (41 mg).^This solid was dissolved in EtOAc and a solution 
of HC1 in Et 2 0 was added which gave a precipitate. The mother liquors were decanted and 
the solid triturated with MeCN to give A^benyl-A^^-chloro-l-guanidino-?- 
isoquinoIinyl)carbonyI]glycine hydrochloride (16 mg, 0.04 mmol) as an off-white powder. 

25 'H (TFA-rf, 400 MHz) 1:4 mixture of rotamers, 5 4.2 (1/5 of 2H, s), 4.45 (4/5 of 2H, s), 4.7 

(4/5 of 2H, s), 4.95 (1/5 of 2H, s), 7.2 (2H, d), 7.3-7.4 (3H, m), 8.15 (1/5 of 1H, d), 8.2 (4/5 of 
1H, d), 8.4 (1H, s), 8.45 (4/5 of 1H, d), 8.5 (1/5 of 1H, d), 8.7 (1/5 of 1H, s), 8.8 (4/5 of 1H, s) 
ppm. 

30 LRMS 412 (MH*), 823 (M 2 H t ), 845 (M 2 Na + ). 

Anal. Found: C, 52.55; H, 4.33; N, 15.10. Calc for C 2 oH l8 ClN503 o HClo0.5H 2 0: C, 52.52; H, 
4.41; N, 15.32. 

35 Example 64: 
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(a) A^[(4-chIoro-l-guanidino-7-isoquinoIi^^ /-butyl 
ester 

(I)) A^[(4-chloro-l~guanidino-7-isoquinoIinyI)methylI-7V-methyI-D /-butyl 
ester dihydrochloride 
5 ( c ) Aq(4-Chloro-l-guanidino-7-isoquinolinyO^^ 
trifluoroacetate 




10 NaH (2 1 mg, 80% dispersion in mineral oil, 0.7 mmol) was added to /-BuOH (2.5 ml) and 
heated at 50 °C for 15 min. Guanidine hydrochloride (68 mg, 0.71 mmol) was added and 
heated at 50 °C for an additional 15 min. A^[(I,4-Dichloro-7-isoquinoiinyI)methyl]-yV-methyl- 
DL-phenylglycine /-butyl ester (102 mg, 0.24 mmol) was added and the mixture heated at 95 
°C for 9.5 h. The cooled mixture was evaporated in vacuo and the residue was purified by 

15 column chromatography on silica gel using hexane-EtOAc (9:1), and then CH 2 Cl 2 -MeOH- 
O.88ONH3 (90:10:1) as eluant to give A^-^-chloro-l-guanidino^-isoquinoIinyOmethylJ-A^ 
methyl-DL-phenylglycine /-butyl ester (26 mg, 0.06 mmol) as a yellow gum. A portion of this 
material was dissolved in Et 2 O s a solution of HCI in Et 2 0 was added and the resultant 
precipitate was triturated with hexane and then /-Pr 2 0 to give the corresponding 

20 dihydrochloride salt. 

'H (CD3OD, 400 MHz) free base, 5 1.4 (9H, s), 2.2 (3H, s), 3.7 (1H, d), 3.8 (1H, d), 4.2 (IH, 
s), 7.3-7.4 (3H, m), 7.5 (2H, d), 7.9 (IH, d), 8.05 (1H, d), 8.05 (1H, s), 8.35 (IH, s) ppm. 

25 LRMS 454 (MPT). 

Anal. Found: C, 51.89; H, 6.01; N, 12.42. Calc for C 2 4H 28 C1N 5 0 2 *2HC1*1.5H 2 0: C, 52.04; H, 
6.01; N, 12.64. 

30 A solution of A^-[(4-chloro-l-guanidino-7-isoquinolinyl)methyI]-//-methyl-DL-phenylglycine 
/-butyl ester (20 mg, 0.44 mmol) in CH 2 C1 2 (2 mL) was stirred with CF 3 C0 2 H (2 mL) at room 
temperature for 4 h. The solvents were evaporated in vacuo, and the residue was triturated 
with Et 2 0 and then EtOAc to give JV-^chloro-l-guanidino^-isoquinolinyOmethyl]-//- 
methyl-DL-phenylglycine trifluoroacetate (6.5 mg, 0.02 mmol) as a white solid. 
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mp 180-182 °C. 

'H (TFA-rf, 400 MHz) 3:5 mixture of rotamers, S 2.7 (5/8 of 3H, s), 3.05 (3/8 of 3H, s), 3.95- 
5 4.05 (3/8 of IH, m), 4.55-4.7 (5/8 of lH t m), 4.95-5.1 (1H, m), 5.35 (5/8 of IH, s), 5.45 (3/8 
of IH, s), 7.4-7.7 (5H, m), 7.95 (3/8 of IH, d), 8.1 (5/8 of IH, d), 8.35 (IH, s), 8.4-8.65 (2H, 
m) ppm. 

LRMS 400 (MH + ). 

10 

Anal. Found: C, 50.10; H, 4.27; N, 12.90. Calc for CwHaoCINsCVCFjCOiH «H 2 0: C, 49.87; 
H,4.37;N, 13.22. 

Example 65: 

15 (a) A^benzyl-/V-[(4-chIoro-l-guanidino-7-isoquinoIinyI)methyIJglycine /-butyl ester 
(b) A / "-Benzyl-/V-[(4-cliloro-l-guanidino-7-isoquinolinyI)methyl|glycine 
bistrifluoroacctate 




20 

NaH (48.6 mg, 80% dispersion in mineral oil, i .62 mmol) was added to /-BuOH (5 mL) and 
heated to 50 °C for 15 min. Guanidine hydrocloride (155 mg, 1.62 mmol) was added and 
heated at 50 °C for an additional 20 min. jV-Benzyl-iV-[(l,4-dichioro-7- 
isoquinolinyl)methyI]glycine r-butyl ester (40 mg, 0.09 mmol) added and the mixture was 
25 then heated at 95 °C for 20 h. The cooled mixture was evaporated in vacuo and the residue 
purified by column chromatography on silica gel using CH 2 Cl2-MeOH-0.880NH 3 (95:5:0.5), 
followed by trituration with hexane and crystallisation with /-Pr 2 0, to give N-benzyl-Af-^- 
ch!oro-l-guanidino-7-isoquinoIinyl)methyI]glycine /-butyl ester (5 mg, 0.01 mmol) as a white 
solid. 

30 

l H (CD 3 OD, 400 MHz) 5 1 .45 (9H, s), 3.15 (2H, s), 3.8 (2H, s), 3.95 (2H, s), 7.2-7.4 (5H, m), 
7.85-7.95 (IH, m), 8.0-8.1 (2H, m), 8.5-8.55 (IH, m) ppm. 

LRMS 454 (MIT), 907 (M 2 H*). 
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Anal. Found: C, 62.57; H, 6.13; N, 15.17. Calc for C 2 4H 28 CIN s O2«0.4H 2 O: C, 62.51; H, 6.29; 
N t 15.19. 

5 A solution of A^benzyl-//-[(4-chIoro-l-guanidino-7-isoquinolinyl)methyl]glycine /-butyl ester 
(16 mg, 0.04 mmol) in CF 3 C0 2 H (I mL) was stirred for at room temperature 1 .5 h. The 
solution was diluted with PhMe, evaporated in vacuo, and the residue was triturated with Et 2 0 
to give A^-benzyI-A^-[(4-chloro-I-guanidino-7-isoquinolinyl)methyl]glycine bistrifiuoroacetate 
(6 mg, 0.02 mmol) as a white solid. 

10 

mp 1 99 °C dec. 

1 H (TFA-rf, 400 MHz) 5 4.2 (2H, s), 4.6 ( I H, d), 4.75 ( I H, d), 4.85(1 H, d), 4.95 ( I H, d), 7.3- 
7.5 (5H, m), 8.0 (1H, d), 8.3 (l.H, s), 8.45 (IH, d), 8.55 (1H, s) ppm. 

15 

LRMS398(MH + ). 

Anal. Found: C, 44.50; H, 3.81; N, 10.80. Calc for C 20 H 2 oCIN 5 02 0 2CF3C0 2 H-1.2H 2 0: C, 
44.52; H,3.80;N, 10.82. 

20 

Example 66: ' 

(a) Mx-[(4n:hIoro-l-guanidino-7-^ 
lysine tert-butyl ester 

(b) A^a-f(4-Chloro-l-guanidino-7-isoquinoIinyl)sulphonyl]-L-Iysine dihydrochloride. 

25 




NaH (44 mg, 80% dispersion in mineral oil, 1.47 mmol) was added in a single portion to a 
solution of guanidine hydrochloride (224 mg, 2.35 mmol) in DMSO (5 ml) and stirred at 
30 room temperature until solution occurred. A^a-[(l,4-dichloro-7-isoquinoIinyI)sulphonyI]-A r 6- 
/err-butyloxycarbonyl-L-lysine -/er/-butyl ester (330 mg, 0.59 mmol) was added and the 
solution stirred at 100°C for t 6 h. After cooling, the reaction mixture was quenched with water 
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(3.0 ml), extracted with EtOAc (3 x 20 ml) and the combined organic extracts washed with 
water and brine. The organic solution was evaporated in vacuo and the residue purified by 
column chromatography upon silica gel using CH 2 CI 2 -MeOH-0. 880 NH 3 (90: 1 0:1) as eluant 
to give A^a-[(4-chloro-I-guanidino-7-isoquinolinyl)sulphonyI]-//e-/er/-butyloxycarbonyl-L- 
5 lysine /e/"/-butyl ester (152 mg, 0.26 mmol). An analytical sample was obtained by 
crystallisation from i-Pr 2 0. 

'HfCDCb, 300 MHz)5 U5(9H,s), 1.3-1.5 (I3H, m), 1.5-1.8 (2H, m), 3.0-3.1 (2H,m),3.S- 
3.9 (IH, m), 4.5-4.6 ( I H, m), 5.2-5.4 (IH, m), 6.25-6.6 (3 H, m), 8.0 (1H, d), S.05 (IH, d), 8.1 
10 (IH, s), 9.1 (IH, s)pprn. 

LRMS 585 (MH 4 ). 

Anal. Found: C, 5 1 .02; H, 6.32; N, 14.1 2. Calc for C^HjTCINfiOoS: C, 5 1 .32; H, 6.37; N, 
15 14.36. . 

/to-[(4-Chloro-l-guanidmo-7-isoqum 

terr-butyl ester (1 19 mg, 0.20 mmol) was dissolved in EtOAc (10 ml) and saturated with 
gaseous HC1. After 20 min, the resultant white precipitate was obtained by filtration and 
20 recrystallised from EtOH to give Mx-[(4-chloro-l-guanidino-7-isoquinolinyl)suiphonyI]-L- 
lysine (13 mg, 0.03 mmol). 

! H (DMSO-rf 6 + CF 3 C0 2 D, 300 MHz) 5 1.1-1.7 (6H, m), 2.65-2.75 (2H, m), 3.75-3.80 (1H, 
m), 8.25 (IH, d), 8.35 (1H, d), 8.25 (IH, s), 8.9 (1H, s) ppm. 

25 

LRMS 429 (MPT). 

Anal. Found: C, 37.00; H, 4.93; N, 15.72. Calc for C l6 H 2 ]ClN 6 0 4 So2HCl ° 
H 2 O0.15 EtOH: C, 37.15; H,4.95;N, 15.97. 

30 

Example 67: 

7Vd-[(4-Chloro-l-guanidino-7-isoquinolinyl)sulphonyI]-D-lysine dihydrochloride 
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NaH (33 mg, 80% dispersion in mineral oil, 1.1 mmoi) was added to a stirred solution of 
guanidine hydrochloride (170 mg, 1:78 mmol) in'DMSO (3 ml) at 50°C. After 30 min, Na- 
5 [(l,4-dichIoro-7-isoquinoIinyl)sulphonyI]-^ ester 
(250 mg, 0.44 mmol) was added and the solution stirred at 90°C for 8 h. The cooled' mixture 
was poured into water and the precipitate extracted into Et 2 0 (4 x 15 ml). The combined - 
organic extracts were washed with brine, dried (Na 2 S0 4 ) and treated with IN ethereal HCl 
The solution was concentrated in vacuo, and the residue triturated with Et 2 0 and dien EtOAcr 
10 EtOH to give /Vd-[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-D-lysine 
dihydrochloride (90 mg, 0. 1 8 mmol). 

'H (DMSO-tf 6 , 400 MHz) 5 1.2-1.4 (2H, m), 1.4-1.7 (4H, m), 2.6-2.75 (2H, m), 3.9-4.6 (1H, 
m), 7.75-7.85 (3H, br s), 8.3 (1H, d), 8.35 (1H, d), 8.4 (1H, d)/8.4 (IH, s), 8.2-9.0 (3H, br m), 
15 9.1 (1H, s)ppm. 

LRMS 429 (MKT). 

Anal. Found: C, 36.15; H, 5.10; N, 15.06. Calc forCi 6 H2iCIN 6 0 4 So 
2.0 2HClo2H 2 Oo0.13 EtOAc: C, 36.18; H, 5.16; N, 15.25. 

Example 68: 

(a) 7V-[(4-chIoro-l-guanidino-7-isoquinoIinyl)sulphonyl]-L-glutamine ter/-butyl ester 

(b) Af-l(4-Chloro-l-guanidm 

25 




NaH (25 mg, 80% dispersion in mineral oil, 0.83 mmol) was added to a solution of guanidine 
hydrochloride (128 mg, 1.34 mmol) in DMSO (2 ml) and stirred at 50°C for 1 h. 7V-[(1,4- 
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Dichloro-7-isoquinoiinyl)sulphonylj-L-gIutamine /er/-butyl ester (150 mg, 0.32 mmol) was 
added and the resultant solution stirred at 100°C for 6 h, allowed to cool and then poured into 
water. The aqueous mixture was extracted with EtOAc (3 x 30 ml) and concentrated m 
vacuo. The residue was purified by column chromatography upon silica gel using CHoCU- 
MeOH-0.880 NH 3 (90:10:1) as eluant to give //-[(4-chJoro-l-guanidino-7- 
isoquinoIinyl)sulphonyl]-L-giutamine /e/Y-butyl ester (30 mg, 0.06 mmol) as a buff-coloured 
powder. 

'H(DMSO-c/ rt , 300 MHz) 5 1.0-1.2 (9H, s), 1.6-1.75 (IH, m), 1.75-1.9 (IH, m), 2.05-2.15 
(2H, m), 3.26-3.8 (IH, m), 6.65-6.75 (1H, brs), 7.0-7.45 (5H, br m), 7.95-8.1 (3H, m), S.35 
(IH, d), 9.0 (IH, s) ppm. 

LRMS 485 (MH + ). 

//-[(4-Chloro-l-guanidino-7-isoquinoIinyI)suiphonyl]-L-glutamine tert-buty\ ester(I5 mg, 
0.03 mmol) was dissolved in trifluoroacetic acid (1 ml) and the resultant solution stirred at 
room temperature for 1 h, diluted with toluene and concentrated to a residue. Trituration with 
Et 2 0 gave a powder to which was added MeOH and the suspension filtered. The filtrate was 
concentrated and then triturated with EtOAc to give //-[(4-chIoro-l-guanidino-7- 
isoquinolinyI)sulphonyl]-L-glutamine trifluoroacetate (9 mg, 0.02 mmol). 

'H (DMSO-d 6 + TFA-rf, 300 MHz) 5 1.6-1.75 (IH, m), 1.8-2.0 (IH, m), 2.0-2.15 (2H, m), 
3.8-3.9 (IH, m), 8.3 (IH, d), 8.35 (IH, d), 8.4 (IH, s), 8.8 (IH, s) ppm. 

LRMS 429 (MIT). 

Example 69: 

(2JZ)-l-({4-ChIoro-l-guanidino-7-isoquinoIinyl}sulphonyl)-2-pyrrolidinecarboxamide 
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Oxalyl chloride (136 jil, 1.56 mmol) was added to a solution of N-[(4-chloro-I-guanidino-7- 
isoquinoIinyl)sulphony!]-D-proline (339 mg, 0.78 mmol) in CH 2 Cl 2 (30 ml), followed by 
DMF (100 and the reaction stirred at room temperature for 10 min. The mixture was 
evaporated in vacuo and azeotroped with toluene, to give an off-white solid. This was 
5 suspended in CH 2 CI 2 (15 ml), 0.880 NH 3 (760 7.8 mmol) added, and the reaction stirred at 
room temperature for 18 h. The mixture was partitioned between CH 2 CI 2 and water, and the 
layers separated. The aqueous phase was extracted with CH 2 Cl 2t the combined organic 
solutions dried (MgSOj) and evaporated in vacuo. The crude roduct was purified by column 
chromatography upon silica gel using an elution gradient of CH 2 CI 2 -MeOH-0.880 NH 3 
10 (100:0:0 to 95:5:0.1) to afford (2J?)-l-({4-chloro-l-guanidino-7-isoquinolinyI}suIphonyI)-2- 
pyrrolidinecarboxamide (102mg 9 0.26mmol) as a pale yellow solid. 

l H(d 4 -MeOH,400 MHz) 8 1.5-1.6 (1 H, m),. 1 .7-2.0 (3 H, m), 3.3-3.4 (IH, m), 3.55-3.65 (1H, 
m), 4.1-4.2 (1H, m), 8.1-8.2 (3H, m), 9.15 (1H, s) ppm. 



15 



20 



LRMS 397 (MH + ), 419 (MNa)*. 

Anal. Found: C, 44.05; H, 4.42; N, 20.14. Calc for C, 5 H l7 CIN 6 0 3 S + 0.15 CH 2 C! 2 : C, 44.43; 
H, 4.26; N, 20.52. 

Example 70: 

(2tf)-l<{4-Chloro-l-guanidino-7-isoqum^ 
pyrrolidinecarboxamide. 





25 

Oxalyl chloride (40 jxl, 0.46 mmol) was added to a solution of N-[(4-chloro-l-guanidino-7- 
isoquinolinyl)sulphonyl]-D-proline (100 mg, 0.23 mmol) in CH 2 C1 2 (10 ml), followed by 
DMF (1 drop), and the reaction stirred at room temperature for 30 min. The mixture was 
30 evaporated in vacuo and azeotroped with toluene. The residue was dissolved in CH 2 C1 2 (5 
ml), and added to a solution of ethanolamine (17 \xU 0.28 mmol) in CH 2 C1 2 (5 ml), the 
reaction stirred at room temperature for 2 h, then concentrated in vacuo. The crude product 
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was purified by column chromatography upon silica gel using an elution gradient of CH 2 Gr 
MeOH-0.880 NH 3 (95:5:0.5 to 90:10: 1) to afford (27?>I-({4-chloro-l.guanidino-7- 
isoquinolinyilsulphonyO-^Z-hydroxyethyO^-pyrrolidinecarboxamide (65 mg, 0.147 mmol) 
as a yellow foam. 

l H (DMSO-4 300 MHz) 5 1.45-1.8 (4H, m), 3.15 (3 H, m), 3.35-3.55 (3H, m), 4.1 (1H, m), 
4.65 (1H, m), 7.9 (1H, m), 8.0 (1 H, d), 8.15 (2H, m), 9. 1 (1H, s) ppm. 

LRMS 44l,443 (MH + ) 

Anal. Found: C, 43.96; H, 4.89; H, 17.47. Calc. for C I7 H2iCnM 6 O 4 So0.4CH 2 Cl 2 : C, 44.01; H, 
4.63; N, 17.70%.. 

Example 71: 

(a) /er/-butyl (2 J R)-l-({4-chIoro-l-guanidino-7-isoquinoIiny!}sulphonyl)-2-. 
piperidinecarboxylate 

(b) (2^)-l-({4-ChIoro-l-guanidino-7-isoquinolinyI}sulphonyI)-2-piperidinecarboxy 
acid hydrochloride 




Guanidine hydrochloride (128 mg, 1.34 mmol) was added to a solution of NaH (32 mg, 80% 
dispersion in mineral oil, 1 .07 mmol) in DME (5 ml), and the mixture stirred at 60°C, for 30 
min. ter/-ButyI (2^)-l-[(l,4-dichloro-7-isoquinoIinyI)suIphonyI]-2-piperidinecarboxylate 
(150 mg, 0.34 mmol) was added and the reaction heated under reflux for 7 h, and stirred for a 
further 18 h at room temperature. The mixture was diluted with EtOAc, washed with water, 
brine, dried (MgS0 4 ), and evaporated in vacuo. The residual yellow gum was purified by 
column chromatography upon silica gel using CH 2 CI 2 -MeOH-0.880 NH 3 (97:3:0.3) as eluant 
to give terr-butyl (2i?)-l-({4-chloro-l-guanidino~7-isoquinolinyl}sulphonyl)-2- 
piperidinecarboxylate, as a yellow solid (126 mg, 0.27 mmol). 

mp 157-158°C 
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1 H (CDCl 3 , 400MHz) 5 1 .3 (9H, s), i .4 ( l-H, m), 1 .6-1 .8 (4H, m), 2. 1 5 ( I H, m) ? 3.3 ( 1 , m), 
3.85 (1 H, m), 4.75 (1H, m), 8.0 (IH, d), 8.1 (1H, d), 8.15 (1H, s), 9.2 (1H, s) ppm. 

LRMS 468 (MPT) 

5 

Anal. Found: C, 51 .23; H, 5.68; N, 14.51. Calc. for C 20 H 26 ClN 5 O4S: C, 5 1 .33; H, 5.60; N, 
14.97%. 

A solution of ter/-butyl (2^)-l «({4-chIoro-l-guanidino-7-isoquinoiinyI}suIphonyl)-2- 
10 piperidinecarboxylate (50 mg, 0. 107 mmol) in EtOAc saturated with HC1 (10 ml), was stirred 
at room temperature for 2 h. The solution was concentrated in vacuo, and azeotroped several 
times with CH 2 CI 2i to give (2/?)-l-({4-chloro-l-guanidino-7-isoquinolinyl}sulphony!)-2- 
piperidinecarboxylic acid hydrochloride (37 mg, 0.083 mmol) as a white solid. 

15 . mpdec>220°C 

l H (CD 3 OD, 400MHz) 5 1.35 (1H, m), 1.5 (1H, m), 1.65-1.8 (3H, m), 2.2 (1H, m), 3.2-3.3 
(2H, m), 3.95 (1H, m), 8.3 (!H, d), 8.45 (2H, m), 8.9 (IH, s) ppm. 

20 LRMS412,414(MH + ) 



25 



Example 72: 

(a) Methyl 4-[({4-chIoro-l-guanidino-7-isoquinoIinyl}suiphonyI)amino]-l-methyl-4- 
piperidinecarboxylate 

(b) 4-[({4-Chloro-l-guanidino-7-isoquinolinyl}suIphonyl)amino]-l-methyl-4- 
piperidinecarboxylic acid hydrochloride 



o 

CO,Me 




-oc 




Guanidine hydrochloride (270 mg, 2.83 mmol) was added to a solution of NaH (65 mg, 80% 
30 dispersion in mineral oil, 2. 16 mmol) in DMSO (6 ml), and the solution stirred at 60°C for 30 
min. Methyl 4-{[(l,4-dichloro-7-isoquinolinyl)sulphonyI]amino}-l-methyl-4- 
piperidinecarboxylate (300 mg, 0.7 mmol) was added and the reaction stirred at 80°C for 5 h. 
Additional NaH (30 mg, 1 mmol), and guanidine hydrochloride (135 mg, 1.4 mmol) in 
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DMSO (1 ml) were added, and the reaction heated for a further 2 Vz h. The cooled mixture 
was poured into water, and extracted with EtOAc. The combined organic extracts were 
washed with brine, dried (NajSOj) and evaporated in vacuo. The residual yellow solid was 
purified by column chromatography upon silica gel using an elution gradient of CH 2 CI 2 - 
MeOH-0.880 NH 3 (95:5:0.5 to 90:10:1) to afford methyl 4-[({4-chloro-l-guanidino-7- 
isoquinoIinyI}sulphonyl)amino]-l-methyl-4-piperidinecarboxylate (232 mg, 0.5 i mmol). 

mp dec>205°C 

'H (CD 3 OD, 400MHz) 5 2.05 (4H, m), 2.15 (3H, s), 2.25 (2H, m), 2.4 (2H, m), 3.4 (3H, s), 
8.05-8.15 (3 H, m), 9.1 (IH, s) ppm. 

LRMS 455 (MPT) 

Anal. Found: C, 47.17; H, 5.02; N, 17.96. Caic. for Ci8H23CIN 6 O 4 So0.25H 2 O: C, 47.06; H, 
5.16; N, 18.29%. 

A solution of methyl 4-[( {4-chloro- 1 -guanidino-7-isoquinoIiny I } sulphonyl)amino]- 1 -methyl- 
4-piperidinecarboxylate (1 00 mg, 0.22 mmol) in aqueous NaOH (2 ml, 2M, 4mmoI) and 
MeOH (5 ml) was stirred at 60°C for 42 h. The cooled solution was neutralised using 2M 
HC1, and the mixture concentrated in vacuo, until precipitation'occurred. The solid was 
filtered, dried and dissolved in concentrated HC1, and the solution evaporated in vacuo. The 
resulting solid was triturated with Et 2 0, then i-PrOH, and dried under vacuum , to give 4- 
[( (4-chloro- 1 -guanidino-7-isoquinor^^ 
acid hydrochloride ( 1 8 mg, 0.03 5 mmol). 

'H (DMSO-rf* 400MHz) 8 2.1 (2H, m), 2.3 (2H, m), 2.7 (3H, s), 2.8-3.0 (2H, m), 3.3 (2H, 
m), 8.25-8.75 (7H, m), 9. 1 (1H, s) ppm. 

LRMS 441 (MH 4 ) 

Example 73: 

(a) /erf-butyl A^[(l-guanidino-7-isoquinoIinyl)sulphonyI]-D-proIinecarboxylate 

(b) 7V-[(l-Guanidino-7-isoquinolinyI)su!phonyl]-D-proline hydrochloride 
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A mixture of tert-buty\ A^-[(4-chioro-l-guanidino-7-isoquinolinyI)sulphonyl]-D- 
prolinecarboxylate (200 mg, 0,44 mmol) and 5% palladium on charcoal (150 mg) in EtOH 
5 (30 ml) was hydrogenated at 50psi and 50°C for 24 h. The cooled mixture was filtered 

through Arbocel®, and the filter pad washed well with EtOH. The combined filtrates were 
concentrated in vacuo and the residue purified by column chromatography upon silica gel 
using an elution gradient of CH 2 CI r MeOH-0.880 NH 3 (97:3:0.3 to 95:5:0.5) to afford tert- 
butyl A^[(l-guanidino-7-isoquinolinyl)suIphonyl]-D-proiinecarboxyIate (143 mg, 0.34 mmol) 
.10 as an off-white solid. 

'H (CDC1 3 , 400MHz) 5 1.45 (9H, s), 1.75 (IH, m), 1.95 (3H, m), 3.4 (IH, m), 3.55 (1H, m), 
4.3 (1H, m), 7.1 (I H, d), 7.75 ( I H, d), 8.0 (IH, d), 8.15 (IH, d), 9.25 ( 1 H, s) ppm. . 

15 LRMS 420 (MH+) 

A solution of /ert-butyl 7/-[(l-guanidino-7-isoquinolinyl)suIphonyl]-D-proIinecarboxyIate 
(130 mg, 0.31 mmol) in EtOAc saturated with HC1 (7 ml) was stirred at room temperature for 
1 h. The reaction mixture was evaporated in vacuo and azeotroped with CH2CI2, to give N- 
20 [(l-guanidino-7-isoquinolinyl)sulphonyI]-D-proline hydrochloride (1 1 8 mg, 0.295 mmol) as a 
white solid. 

mp dec>250°C 

25 ! H (DMSO-45, 400MHz) 8 1.6 (IH, m), 1.75-1.95 (3H, m), 3.2 (IH, m), 3.4 (IH, m), 4.4 (IH, 
m), 7.7 (1H S m), 8.2 (2H, m), 8.3 (IH, m), 9.05 (IH, s) ppm. 

LRMS 364 (MfT) 

30 Example 74: 
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H({4-Chioro-l-guanidino-7-isoquinoIinyI}sulphonyI)am 
(methylamino)ethyljcyclopentanecarboxamide hydrochloride 



Cf 




DMF (5 drops) was added to a suspension of l-{[(l-guanidino-4-chloro-7- 
isoquinolinyl)sulphonyl]amino}cyclopentanecarboxylic acid hydrochloride (1. 1 g, 2.46 
mmol) in CH 2 C1 2 (100 ml), followed by oxaiy.I chloride (3 19 jul, 3.68 mmol), and the reaction 
stirred at room temperature for 45 min. Additional oxalyl chloride (106 p.1, L23 mmol) was 
added, and stirring continued for a further 30 min. The mixture was evaporated in vacuo, 
triturated with CH 2 C1 2 and the residue then dissolved in CH2CI2 (100 ml). 
This solution of acid chloride (10 ml) was added to a solution of N t N'~ 
dimethylethylenediamine (500 4.7 mmol) in CH 2 C1 2 (20 ml) and the resultant solution 
stirred at room temperature for 1 h. After evaporation to dryness, the residue was partitioned 
between water and CH 2 CI 2 , the aqueous layer separated and extracted with EtOAc. The 
combined organic extracts were dried (Na 2 S0 4 ), evaporated to a gum and purified by column 
chromatography upon silica gel eluting with CH 2 Cl 2 -MeOH~0.880 NH 3 (90:10:1) as eluant, to 
give an oil. This was dissolved in EtOAc, treated with ethereal HC1 (IN), and the white 
precipitate, filtered and triturated with Et 2 0, /-Pr 2 0, and EtOH to yield the title compound (28 
mg, 0.058 mmol). 

mp 206°C (foams). 

*H (DMSCMy, 400 MHz) 5 1.35 (4H, m), 1.7 (2H, m), 2.0 (2H, m), 2.6 (3H, s), 3.05 (2H, m), 
3.2 (3H, s), 3.4 (2H, m), 3.5 (2H, m), 8.35 (1H, d), 8.4 (1H, d), 8.45 (1H, s), 8.6-8.8 (4H, m), 
9.2 (1H, s) ppm. 

LRMS 482, 484 (MH*). 

Example 75: 

l-[({ 4 -Chloro-l-guanidino-7-isoqm 
methylcyclopentanecarboxamide hydrochloride 
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A suspension of l-{[(4-chloro-l-guanidino-7-isoquinoIinyI)suiphonyl]amino} 
5 cyclopentanecarbonyl chloride (1 10 mg, 0.245 mmol) in CH 2 CI 2 (10 ml) (prepared as' 

described in example 76) was added over a minute to a solution of N-methylethanoIamine 
(500 j^I, 6.25 mmol) in CH 2 CI 2 (10 ml), and the resulting yellow solution stirred at room 
temperature for 72 h. The reaction mixture was evaporated in vacuo and the residue purified 
by column chromatography upon silica gel using CH 2 Cl 2 -MeOH-0. 880 NH 3 (90:10:1) as 
10 eluant to give a clear gum. This was dissolved in EtOAc, ethereal HCI (IN) added, .the 

mixture evaporated in vacuo and triturated with EtOAc. The resulting solid was filtered and 
dried under vacuum at 50 P C to give l-[({4-chloro-l-guanidino-7- 
isoquinoiinyl}sulphonyl)aminojWV^2-hydrox^ 
hydrochloride. 

'H (DMSO-4s, 400MHz) 8 1 .4 (4H, m), 1 .8 (2H, m), 2.0 (2H, m), 2.6 (1H, m), 3.05-3.2 (4H, 
m), 3.35-3.6 (4H, m), 8.3 (1H, d), 8.4 (1H, d), 8.45 (1H, s), 8.55 (4H, m), 9.0 (1H, s), 1 1.0 
(1H, s)ppm. 

20 LRMS 468, 471 (MH*) 

Anal. Found: C, 41.87; H, 5.55; N, 15.40. Calc. for C, 9 H 25 C1N 6 0 < |S°HC1°2H 2 0: C, 42.15; H, 
5.58; N, 15.52%. 

25 Example 76: 

l-[({4-Chloro-l-guanidino-7-isoquinolinyI}sulphonyl)amino]-A r -(2- 
methoxyethyl)cyclopentanecarboxamide hydrochloride 
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]-[({4-ChIoro-l-guanidino-7-isoquinolinyl}suIphonyl)amino]-A^(2- 
methoxyethyI)cyclopentanecarboxamide was prepared from 2-methoxyethylamine and I- 
5 {[(4-chloro-l -guanidino-7-isoquinoIinyi)sulphonyl]amino} cyclopentanecarbonyl chloride, 
following the same procedure described in example 76. This product was treated with ethereal 
HCI (IN) and the mixture evaporated in vacuo. The residual solid was dissolved in EtOH, 
water ( I drop) added, the solution concentrated in vacuo until precipitation occured, and the 
resulting solid filtered, washed with Et 2 0, and dried under vacuum, at 50°C, to afford l-[({4- 
10 chloro-l-guanidino-T-isoquinolinylJsulphonyOaminoJ-A^^- 

methoxyethyl)cyclopentanecarboxamide hydrochloride (35 mg, 28%). 

*H (DIVISOR, 300MHz) 5 1.3-1.5 (4H, m), 1.9 (4H, m), 2.95 (2H, m), 3.2 (5H, m), 7.55 
(1H, t), 8.2 (1H, s), 8.35 (2H, m), 8.45 (IH, s), 8.6 (4H, m), 9.1 (1H, s) ppm.. 

15 

LRMS 4^69, 471 (MH*) ' 

Anal. Found: C, 43.33; H, 5.38; N, 15.82. Calc.forC, 9 H25ClN60 4 S»HCN1.2H 2 0: C, 43.30; H, 
5.43; N, 1 5.95%. 

20 

Example 77: 

(a) AT-(2-ter/-butyI aminoethylcarbamate)-l-[({4-chloro-l-guanidino-7- 
isoquinolinyl}sulphonyl)amino]cyclopentanecarboxamide 

(b) iV-(2-AminoethyI)-l-[({4-chloro-l-guanidino-7- 

25 isoquinolinyl}sulphonyl)amino]cyclopentane-carboxamide dihydrochioride 
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A suspension of l-{[(4-chloro- !-guanidmo-7-isoquinolinyl)suiphonyl]amino} 
cyclopentanecarbonyl chloride (220 mg, 0.49 mmol) was added to a solution of tert-butoxy 2- 
aminoethyicarbamate (250 mg, 1.56 mmol) in CH 2 C1 2 (10 ml), and the reaction stirred at 
room temperature for 18 h. The mixture was evaporated in vacuo and the residue purified by 
column chromatography. upon silica gel using CH 2 Cl 2 -MeOH-0.880 NH 3 (90:10:1) as. eluant 
to give a yellow oil. This product was crystallised from MeOH-/-Pr 2 0 to afford N-(2-(ert- 
butyl aminoethylcarbamate)-l-[({4-chioro-l-guanidino-7- 

isoquinolinyl}sulphonyI)amino]cycIopentanecarboxamide (27 mg, 0.05 mmol) as a pale 
yellow solid. ■ 

l H(CDCl 3 , 300MHz) 5 I.3(11H, m), l.4(2H, m), 1.8 (2H, m), 1.9 (2H, m), 2.45 (2H, m), 
3.05 (4H, m), 5.65 (1H, m), 6.8 (4H, m), 7.1 (1H, m), 7.2 (1H, m), 7.9 (3H, m), 9.1 (1H, s) 
ppm. 

LRMS 576 (MNa 4 ) 

A solution of JV-(2-ter/-butyl aminoethylcarbamate)-l-[({4-chIoro-l-guanidino-7- 
isoquinolinyl}sulphonyl)amino]cyclopentanecarboxamide (20 mg, 0.036 mmol) in ethereal 
HCI (1 ml, IN) was stirred at room temperature for 2 h. The reaction mixture was diluted with 
MeOH, concentrated in vacuo , and the residue triturated with Et 2 0, then /-Pr 2 0, and dried, to 
give //-(2-aminoethyI)-l -[({4-chloro-l-guanidino-7- 

isoquinolinyl}sulphonyl)amino]cyclopentanecarboxamide dihydrochioride (16 mg, 0.30 
mmol) as an off-white powder 

^(DMSO-ck, 400MHz) 8 1.6 (4H, m), 1.85 (2H, m), 1.9 (2H, m), 2.8 (2H, m), 3.2 (2H, m), 
5.4 (1H, br s), 7.9 (2H, br s), 8.05 (1H, m), 8.2 (1H, s), 8.4 (1H, m), 8.45 (1H, s), 8.55-8.75 
(4H, m), 9.25 (1H, s) ppm. 
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Example 78: 

4-Chloro-l-guanidino-A^(l-(morpho!inocarbonyI)cycIopentyIJ-7- 
5 isoquinolinesulphonamidc hydrochloride 



CI CI 




The title compound was prepared from l-{[(4-chloro-l-guanidino-7- 

isoquinolinyl)suiphonyi]amino} cyclopentanecarbonyl chloride, and morpholine, following a 
similar procedure to that described in example 74. 

] H (DMSO-A, 300MHz) 5 1 35 (4H, rh), 1.7 (2H, m), 2.0 (2H, m), 3.4-3.65 (8H, m), 8.35- 
8.65 (8H,m), 8.95 (1H, s) ppm. 

LRMS 480, 482 (Mrf ) 

Example 79: 

4-Chloro-l-guanidino-A^{l-[(4-methylpiperazino)carbonyI]cyclopentyI}-7- 
isoquinolinesulphonamide dihydrochloride 




Triethylamine (1.36 ml, 1 0.0 mmol) was added to a solution of (l-aminocyclopentyl)(4- 
methyl-l-piperazinyI)rnethanone dihydrochloride (567 mg, 2.0 mmol) and l,4-dichloro-7- 
isoquinolinesulphonyl chloride (592 mg, 2.0 mmol) in CH 2 CI 2 (25 ml), and the reaction 
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stirred at room temperature for 1 8 h. The mixture was concentrated in vacuo and the residue 
partitioned between EtOAc and water, and the layers separated. Tiie organic phase was 
washed with water, extracted with HCI (2N) 3 and these combined acidic extracts washed with 
EtOAc, and re-basified using Na^CC^. This aqueous solution was extracted with EtOAc, the 
combined organic extracts washed with brine, dried (Na^SO,*) and evaporated in vacuo to give 
a foam. This was crystallised from CHnC'i-'-Pr^O to afford l,4-dichloro-//-{l-[(4-methyl-l- 
piperazinyl)carbonyl]cyclopentyl}-7-isoquinolinesulphonamide (153 mg, 0.33 mmol) as a 
solid. 

'H (CDC1 3 , 300MHz) 5 1.5- 1.75 (6H, m), 2.25-2.45 (9H, m), 3.6 (4H, m), 5.1 (1H, s), 8.25 
(IH, d), 8.35 (IH, d), 8.5 (IH, s), 8.9 (IH, s) ppm. 

Anal. Found: C, 49.12; H, 5.02; N, 1.06. Calc. for C.oHa^CNN^OjSoOJCH.CK: C, 49.07; H, 
4.99; N, 11.28%. 

NaH (22 mg, 80% dispersion in mineral oil, 0.73 mmol) was added to a solution of guanidine 
hydrochloride (142 mg, 1.49 mmol) in DMSO (2 ml), and the solution stirred at 50°C for 30 
min. l,4-Dichloro-jV-{ l-[(4-methyl-l-piperazinyl)carbonyl]cyclopentyl}-7- 
isoquinolinesulphonamide (140 mg, 0.28 mmol) was added and the reaction stirred at 90°C 
for 5 h. The cooled reaction was poured into water, the mixture extracted with EtOAc, and the 
combined extracts washed with brine, dried (Na 2 SOi|) and evaporated in vacuo. The residual 
yellow foam was dissolved in /-PrOH, ethereal HCI (IN) was added, the solution evaporated 
in vacuo and the product suspended in ethanol. This mixture was filtered, the filtrate cooled in 
an ice-bath, and the resulting solid filtered, washed with EtOH, and dried, to give 4-chloro-l- 
guanidino-A^{l-[(4-methyl-l-piperazinyI)carbonyl]cyclopentyl}-7-isoquinoIinesulphonamide 
dihydrochloride (68 mg, 0.12 mmol). 

*H (DMSO-rfrf, 300MHz) 5 1.35 (4H, m), 1.7 (2H, m), 2.0 (2H, m), 2.75 (3H, s), 3.0 (2H, m), 
3.25-3.45 (4H, m), 4.4 (2H, m), 8.3 (IH, d), 8.4 (IH, d), 8.45 (IH, s), 8.6 (4H, m), 8.7 (IH, s), 
9.1 (IH, s), 11.15(2H, brs) ppm. 

LRMS 494,496(MfT) 

Example 80: 

(a) N-[(4-chloro-l-guanidino-7-isoquinoIinyl)sulphonyI]-N-(methyl)cycloleucine ethyl 
ester 
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(b) N-[(4-ChJoro-l-guanidino-7-isoquinoIinyI)suIphonyI]-N-(methyI)cycloIeucine 
hydrochloride 




NaH (3 I mg, 80% dispersion in mineral oil, 1.04 mmol) was added to a solution of guanidine 
hydrochloride (164 mg, 1.67 mmol) in DMSO (4 ml), and the solution heated at 50°C for 1 h. 
N-[(l ,4-Dichloro-7-isoquinoIinyl)suIphonyl]-N-(methyI)cycloleucine ethyl ester (180 mg, 
0.42 mmol) in DMSO (2 ml) was added, and the reaction heated at 80°C for 3 h. The cooled 
reaction mixture was poured into water, and extracted with EtOAc. The combined organic 
extracts were washed with brine, dried (MgSO^), and evaporated in vacuo. The residual 
yellow oil was purified by column chromatography upon silica gel using CH 2 CI 2 -IVIeOH- 
0.880 NH 3 (90: 10: 1) as eluant, and recrystallised from EtOAc to afford N-[(4-chIoro-I- 
guanidino-7-isoquinoIinyl)suIphonyl]-N-(methyI)cycloleucine ethyl ester (105 mg, 0.23 
mmol) as a yellow solid. 

mp 186-188°C 

l H (DMSO-flfe 400MHz) 5 1.1 (3H, t), 1.55 (4H, m), 2.0 (2H, m), 2.2 (2H, m), 2.95 (3H, s), 
4.0 (2H, q), 7.2-7.4 (4H, br s), 8.05 (2H, m), 8.15 (1H, s), 9.1 (1H, s) ppm. 

LRMS 454, 456 (MHT) 

Anal. Found: C, 50.04; H, 5.38; N, 15.3 1. Calc. for C 19 H 2 4CIN 5 O4So0.2H2O: C, 49.88; H, 
5.38; N, 15.31%. 

A solution of N-[(4-chloro-l-guanidino-7-isoquinolinyl)sulphonyl]-N-(methyl)cycloleucine 
ethyl ester (80 mg, 0. 176 mmol) in NaOH (1ml, 2N) and MeOH (10 ml) was stirred at 70°C 
for 18 h. The cooled mixture was neutralised using HC1 (2N), and the MeOH was removed in 
vacuo. The resulting precipitate was filtered off, washed with water and re-dissolved in 
concentrated HC1. This solution was evaporated in vacuo, azeotroped with toluene, the 
residue dissolved in EtOH and filtered. The filtrate was evaporated in vacuo and the resultimg 
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solid recrystallised from /-PrOH, to give N-[(4-chloro-l-guanidino-7- 
isoquinolinyI)sulphonyI]-N-(methyl)cycloleucine hydrochloride (18 mg, 0.039 mmol) as a 
yellow solid. 

5 mp 225°C (dec). 

l H (DMSO-£fc + TFA-4 400 MHz) 8 1.4-1.6 (4H, rn), 1.95-2.0 (2H, m), 2.15-2.25 (2H, m), 
3.0 (3H, s), 8.3 (IH, d), 8.35 (1H, d), 8.45 (1H, s), 8.95 (IH, s) ppm. 

10 LRMS 426, 428 (MH + ). 

Anal. Found: C, 41.50; H, 4.79; N, 13.82. Calc for C|7H 2 oCIN 5 0 4 SoHCIol ,8H 2 0: 
C, 41.27; H,5.01;N, 14.15. 

15 Example 81: 

(a) A^[(4-Bromo-l-guanidino-7-isoquinoIinyl)sulphonyI]-D-proHne tert-butyl ester 
hydrochloride 

(b) A^[(4-Bromo-l-guanidino-7-isoquinoIinyl)sulphonyI]-D-proIine hydrochloride 



20 




NaH (48 mg, 80% disperson in mineral oil, 1.6 mmol) was added to a solution of guanidine 
hydrochloride (233 mg, 2.43 mmol) in DMSO (8 ml) and the solution stirred at room 
temperature for 30 min. A^-[(4-Bromo-l-chloro-7-isoquinolinyl)sulphonyl]-D-proline tert- 

25 butyl ester (290 mg, 0.61 mmol) , was added and the reaction stirred at 60°C for 2 h, and 
allowed to cool to room temperature overnight. The mixture was poured into water, and 
extracted with EtOAc. The combined organic extracts were washed with brine, dried 
(MgSCX,) and evaporated in vacuo. The residual yellow oil was purified by column 
chromatography upon silica gel using CH 2 Cl 2 -MeOH-0.880 NH 3 (97.5:2.5:0.25) as eluant, to 

30 give a yellow foam. This was dissolved in Et 2 0, treated with ethereal HC1, the mixture 

evaporated in vacuo and the residue triturated with Et 2 0 to give Z/-[(4-bromo-l-guanidino-7- 
isoquinolinyl)sulphonyl]-D-pro!ine /erf-butyl ester hydrochloride (166 mg, 0.31 mmol) as a 
white solid. 
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mp. 203°C 

1 H (DMSO-^, 300MHz) 5 1 .4 (9H, s), 1.65 (1 H, m), 1 .8 (2H, m), 2.0 ( I H, m), 3.35(1 H, m), 
3.45 (1H, m), 8.35 (2H, m), 8.5-8.8 (5H, m), 9.1 (IH,s), 1 1.4 (1H, s) ppm. 

LRMS 497,499(MH + ) 

Anal. Found: C, 41.96: H, 4.65; N, 12.65. Calc. for C^BrNsCSoHCioO.SH.O: 
C, 41.96:, 4.82; N, 12.88%. 

A^-[(4-Bromo-l-guanidino-7-isoquinolinyl)sulphonyl]-D-proline /#r/-butyl ester 
hydrochloride (150 mg, 0.28 mmol) was treated with an ice-cold solution of HCI in EtOAc 
(20 ml), and the reaction allowed to warm to room temperature, and stirred for 4 h. The 
solution was concentrated in vacuo and the crude product purified by column chromatography 
1 upon silica gel using CH 2 Cl 2 -MeOH-0.880 NH 3 (90: 10: 1) as eluant. The product was treated 
with ethereal HCI, the resulting precipitate filtered, washed with Et 2 0 and dried to afford M 
[(4-bromo-l-guanidino-7-isoquinolinyl)sulphonyl]-D-proline hydrochloride (75 mg, 0. 156 
mmol) as a white powder. 

'H (DMSO-rf fi , 300MHz) 8 1.6 (1H, m), 1.7-2.0 (3H, m), 3.2-3.45 (2H, m), 4.4 (1H, m), 8.3 
(2H, m), 8.5-8.85 (5H, m), 9.15 (1H, s) ppm. 

LRMS 443 (Mtf) • 

Anal. Found: C, 35.56; H, 3.54; N, 13.52. Calc. for Ci S H, 6 BrN 5 04S°HCl°1.5H 2 0: 
C, 35.62: H, 3.99; N, 13.85%. 

Example 82: 

(2J?)-l-({4-Chloro-l-guanidino-7-isoquinolinyI}sulphonyl)-A r -[2-(dimethylamino)ethyI]- 
2-pyrrolidinecarboxamide 
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cr 




NH 2 



NMe 2 



yV-[(4-Chloro-l-guanidino-7-isoquinoIinyi)sulphonyl]-L-proiine hydrochloride (300 mg, 0.69 
mmol) was suspended in a solution of DMF (5 drops) and CH2CI2 (15 ml), and oxalyl 
chloride (150 1.72 mmol) added dropwise. The reaction was stirred at room temperature 
for 3 h, then concentrated in vacuo and azeotroped with toluene. The residue was dissolved in 
CH 2 CI 2 (15 ml), N-(2-aminoethyl>N,N-dimethyIamine (I ml, 0.9 mmol) added and the 
reaction stirred at room temperature for 2 h. The mixture was evaporated in vacuo, the residue 
partitioned between EtOAc and Na 2 C0 3 solution, the layers separated, and the organic phase 
washed with brine, dried (Na 2 SO<i) and evaporated in vacuo. The residual yellow solid was 
purified by column chromatography upon silica gel using an elution gradient of CH 2 CI 2 - 
MeOH-0.880 NH 3 (95:5:0.5 to 90:10:1) to give (2J?>l-({4-chIoro-l-guanidino-7- 
isoquinolinyl}sulphonyl)-A/-[2-(dimethylamino)ethyl]-2-pyrroIidinecarboxamide (195 mg, 

0.42 mmol) as a yellow solid. 

■H (DMSO-4 400 MHz) 5 1.55 (1H, m), 1.65 (1H, m), 1.7 (2H, m), 2.15 (6H, s), 2.25 (2H, ' 
t), 3.2 (3H, m), 3.5 (1H, m), 4.1 (I H, dd), 7.2-7.4 (4H, br s), 7.8 (1H, m), 8.0 (1H, d), 8.15 
(2H,m),9.1(lH,s)ppm. 

Anal. Found: C, 47.67; H, 5.61; N, 20.31. Calc. for C^Cl^OaSoO.SftO: 
C, 47.84; H, 5.71; N, 20.56%. 

Example 83: 

l_{({4-Chloro-l-guanidino-7^ 

/V^-hydroxTethyO-TV-methylcycIopentanecarboxamide dihydrochloride 



CI 
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W-[(4-chIoro-l-guanidino-7^ 

cycloleucine dihydrochloride (170 mg, 0.3 1 mmmol) was dissolved in DMF (10 jil) and 
CH 2 CI 2 (15 ml). Oxalyl chloride (100 \iU 1.15 mmol) was added and the mixture stirred at 
room temperature for 3 h. The solvent was removed in vacuo, replaced with fresh CH 2 CI 2 , N- 
methylethanolamine (230 |ul, 2.86 mmol) in CH 2 CI 2 (10 ml) added, and the reaction stirred for 
2 h. The solvent was removed in vacuo and the resultant gum extracted with Et 2 0 and 
EtOAc. These combined organic extracts were concentrated in vacuo , and the crude product 
purified by column chromatography upon silica gel eluting with CH 2 CI 2 -MeOH-0.880 NH 3 
(90: 10: 1). The resulting yellow oil was dissolved in EtOAc, and acidified with ethereal HC1 
(IN) to give the title compound as a cream solid (17 mg, 0.03 mmol); 

[ H (DMSO-<4 +TFA-4' 300MHz) 5 i .55 (4H, m), 2.0 (2H, m), 2.4 (2H, m), 2.6 (3H, s), 2.9 
(6H, s), 3.35 (2H, m), 3.5 (3H, m), 3.95 (2H, rn), 4.3 (2H, t), 8.4 (3H, m), 8.5 (I H, s), 9.35 
( I H, s) ppm. 

LRMS 540, 542 (MH + ). 

Example 84: 

(a) Ethyl 7V-[(4-bromo-l-guanidino-7-isoquinoIinyI)sulphonyl|-A^[2- 
(dimethylamino)ethyI]-cycloIeucine dihydrochloride 

(b) 7V-({4-Bromo-l-guanidino-7-isoquinoIinyl}suIphonyI)-A^[2- 
(dimethylamino)ethyX]cycioleucine dihydrochloride 




A mixture of NaH (28 mg, 80% in mineral oil, 0.93 mmol) and guanidine hydrochloride (126 
mg, 1.32 mmol) in dry DMSO (3 ml) was heated at 50°C for 30 min. A^[(4-Bromo-l-chloro- 
7-isoquinolinyI)sulphonyl]-A / '-t2-(dimethyIamino)ethyI]cycIoIeucine hydrochloride (150 mg, 
0.26 mmol) was added and the mixture heated to 90°C for 1 h, cooled, poured into water and 
extracted with EtOAc (3 x). The combined organic extracts were washed with water and 
brine, dried (Na 2 S04) and concentrated in vacuo to a yellow gum. After column 
chromatography on silica gel eluting with CH 2 Ci 2 - MeOH-0.880 NH 3 (95 : 5: 0.5), the residue 
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was dissolved in EtOAc and acidified with ethereal HC1 (IN) to afford a white precipitate. 
This was filtered, dried and recrystallised from EtOH to give a white solid (20 mg, 0. 04 
mmol). Concentration of the mother liquors afforded a second crop (95 mg, 0.17 mmol) of 
ethyl //-[(4-bromo-l-guanidino-7-isoquinolinyl)sulphonyl]-A'-[2- 
5 (dimethylamino)ethyl]cyclo!eucine dihydrochloride. 

'H (DMSO-flk, 300MHz) 5 1.15 (3H, t), 1 .6 (4H, m), 2.0 (2H, m), 2.3 (2H, m), 2.9 (6H, s), 
3.5 (2H, m), 3.95 (2H, m) f 4.0 (2R q), 8.34 (2H, s), 8.6 (IH, s), 9.4 (1H, s), 1 1.6 (1H, br s) 
ppm. 

10 

LRMS 555, 557 (MH + ). 

Anal. Found: C, 39.67; H, 5.61; N, 12.51. Calc. for C 2 2H3,BrN 6 0 4 So2HClo2H 2 0: 
C,39!77; H, 5.61; N, 12.65%. 

15 

Ethyl N-[(4-Bromo-l-guanidino-7-isoq*uinolinyI)sulphonyl]-N-[2- 

(dimethylamino)ethyl]cycloleucine dihydrochloride (95 mg, 0.17 mmol) in EtOH (3 ml) was 
treated with NaOH (4N, 8 ml) and the solution stirred at 60°C for 5 h and allowed to stand 
for 60 h at room temperature. The reaction mixture was acidified using 2N HCI, concentrated 

20 in vacuo and the residue azeotroped with /-PrOH to give an off- White solid. This was 

extracted into MeOH, the solution evaporated in vacuo and the residue purified by column 
chromatography upon silica gel using CH 2 Cl 2 - MeOH-0.880 NH 3 (SO : 20: 5) as eluant. The 
product was suspended in EtOAc, treated with ethereal HCI, the mixture evaporated in vacuo 
and the product triturated with EtOAc to afford iV-({4-bromo-l-guanidino-7- 

25 isoquinolinyl} sulphonyI)-A^[2-(dimethylamino)ethyl]cycloIeucine dihydrochloride ( 1 5 mg, 
0.027 mmol) as a pale yellow solid. 

{ H(DMSO-d 6 , 300MHz) 5 1.45-1.6 (4H, m), 1.95 (2H, m), 2.2 (2H, m), 2.6 (6H, s), 3.1 (2H, 
m), 3.7 (2H, t), 7.35-7.6 (4H, br s), 8.0 (1H, d), 8.15 (1H, d), 8.25 (1H, s), 9.15 (1H, s) ppm. 

30 

LRMS 527, 529 (MH 4 ) 

Anal. Found : C, 41 .3 1; H, 5.35; N, 14. 14. Calc. for Cso^BrHAiSoHCIoHiO: 
C, 41.27; H, 5.19; N, 14.44%. 

35 

Example 85: 
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(a) Ethyl 3-{[(4-chIoro-l-guanidino-7-isoquinoIinyl)sulphonyIJamino}-2,2- 
dimethyipropanoate hydrochloride 

(b) A^-({4-ChIoro-l-guanidino-7-isoquinoIinyI}sulphonyl)-2^-dimethyl~P 
hydrochloride 




Ethyl 3-{[(4-chloro-l-guamdino-7-isoq 
10 hydrochloride was prepared (29%) as a white solid, from ethyl 3-{[(l ,4-dichloro-7- 

isoquinolinyI)sulphonyl]amino}-2,2-dimethylpropanoate, following a similar procedure to 
that described in example 83. 

mp. 183-1 87°C 

15 

'H (DMSO-flfc 300MHz) 8 1.1 (6H, s), 1 .15 (3H, t), 2.95 (2H, d), 4.0 (2H, q), 7.95 (1H, t), 
8,35 (1H, m), 8.4 (1H, m), 8.45 (1H, s), 8.5-8.65 (3H, br s), 9.1 (1H, s), 1 1.2 (1H S s). 

LRMS 428 (MIT) 

20 

Anal. Found: C, 43.99; H, 5.01; N, 14.69. Calc. for C l7 H22ClN 5 0 4 SoHCl: 
C, 43.97; H, 4.99; N, 15.08%. 

A solution of ethyl 3-{[(4-chloro-l-guanidino-7-isoquinoHnyl)sulphonyl]amino}-2,2- 
25 dimethylpropanoate hydrochloride (28 mg, 0.06 mmol) in NaOH solution (2N, 0.5ml), and 
MeOH (1 ml), was stirred at 75°C for 24 h. The cooled mixture was acidified to pH 6 using 
HC1 (2N), concentrated In vacuo to remove the MeOH, and the resulting precipitate filtered, 
washed with water and dried. The solid was suspended in a MeOH/EtOAc solution, ethereal 
HC1 added, and the mixture evaporated m vacuo to afford A/"-({4-chloro-l-guanidino-7- 
30 isoquino!inyl}suIphonyl)-2,2-dimethyl-P-alanine hydrochloride as a white solid (22 mg, 0.05 
mmol). 
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mp. Dec>304°C 

! H (DMSO-*, 300MHz) 5 1.05 (6H, s), 2.9 (2H, d), 7.9 (1H, t), 8.3-8.6 (6H, m), 9.05 (1H, s) 
ppm. 

Example 86: 

(a) l-[({4-ChIoro-l-guanidino-7-fe^ 
dimethylcyclopentanecarboxamide 

(b) l-{[(4-ChIoro-l-guanidino-7^ 

yIoxy)ethylJamino}-A^A r -dimethyIcycIopentanecarboxaniide 

(c) l-(({4-Chloro-l-guanidino-7-isoquinoIinyI}^^ 
dimethylcyciopentanecarboxamide hydrochloride 




Oxalyl chloride (3.5 mi, 4.0 mmol) was added to a suspension of //-({4-chloro-l-guanidino-7- 



isoquinolinyI}sulphonyi)cycio!eucine hydrochloride (870 mg, 1.94 mrnol) in CH2CI2 (100 
ml), followed by DMF (5 drops), and the reaction stirred at room temperature for 2 h. The 
solution was concentrated in vacuo and azeotroped with toluene to give a yellow gum. This 
was dissolved in CH 2 C1 2 (100 ml), the solution cooled to -20°C, and cooled N,N- 
dimethylamine (10 ml) added. The reaction was allowed to warm to room temperature with 
stirring, over 30 min, then concentrated in vacuo, and the residue azeotroped with toluene. 
The crude product was purified by column chromatography upon silica gel using CH 2 CI 2 - 
MeOH-0.880 NH 3 (95 : 5: 0.5) as eluant, and crystallised from MeOH to afford to afford 1- 
[({4-chloro-l-guanidino-7-isoquinoIinyI}sulphonyI)amino]-A r ,A''- 
dimethylcyclopentanecarboxamide (302 mg, 0.69 mmol) as a yellow solid. 

mp. 264-268°C. 
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'H (DMSO-^, 400MHz) 5 1 .35 (4H, m), 2.0 (2H, m), 2.2 (2H, m), 3.1 (6H, s), 8.35 (2H, m). 
8.4-S.7(2H, m) s 9.1(lH, s) ppm. 

LRMS439,441 (MH*) 

Anal. Found: C, 49.07; H, 5.27; N, 18.51. Calc. for C,8H7jCiN 6 O 3 So0.3H 2 O: 
C, 48.66; H, 5.35; N, 18.91%. 

K 2 C0 3 (1 13 mg, 0.82 mmoi) was added to a solution of I-[({4-chIoro-l-guanidino-7- 
isoquinolinyl}sulphonyl)amino]-A^,A^dimethyicyclopentanecarboxamide (150 mg, 0.34 
mmol) in DMF (2.5 ml), and the mixture heated to 75°C. 2-(2-Bromoethoxy)tetrahydro-2H- 
pyran (J.C.S. 1948; 41 87) (150 mg, 0.72 mmol) and sodium iodide (3 mg) were then added 
and the reaction stirred at 75°C for 3 days. The cooled reaction mixture was poured into 
water, and extracted with EtOAc. The combined organic extracts were washed with brine, 
dried (NaiSO^) and evaporated in vacuo. The residual yellow oil was purified by column 
chromatography upon silica gel using EtOAc as eluant, and triturated with a hexane-EtOAc 
(20:1) solution, to give l-{[(4-chloro-I-guanidino-7-isoquinolinyI)sulphonyl][2-(tetrahydro- 
2i/-pyran-2-yIoxy)ethyl]amind}-A^iV-dimethylcyclopentanecarboxamide (56 mg, 0.099 
mmol). 

'H (CDCI 3 , 400MHz) 5 1.45-1.85 (?H, m), 2.9-3.2 (6H, m), 3.35-3.6 (4H, m), 3.95 (2H, m), 
4.1 (1H, m), 4.65 (1H, s), 8.1 (3H, m), 9,25 (IH, s) ppm. 

Ethereal HC1 was added dropwise to a solution of l-{[(4-ch!oro-l-guanidino-7- 
isoquinolinyl)sulphonyl][2-(tetrahydro-^ 

dimethylcyclopentanecarboxamide (37 mg, 0.065 mmol) in EtOAc (1.5 ml)i until no further 
precipitation occurred. The resulting suspension was stirred at room temperature for 20 min, 
and then evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using CH 2 CI 2 -MeOH-0.880 NH 3 (95:5:0.5) as eluant, and azeotroped with toluene. 
This product was dissolved in a MeOH-CH 2 CI 2 solution, ethereal HC1 added (5 ml), and the 
mixture evaporated in vacuo, and triturated with Et 2 0 to afford l-[({4-chloro-l-guanidino-7- 
isoquinolinyl}sulphonyI)(2-hydroxyethyI)amino]-/^-dimethylcyclopentanecarboxamide 
hydrochloride (9mg, 0.017mmol) as a cream/white solid. 
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'H (DMSO^+ TFA-rf, 300MHz) 5 1.25-1.45 (4H, m), 1.7 (2H, m), 2.25 (2H, m), 2.8-3.0 
(6H, m), 3.3 (2H, m) s 3.7 (2H, t), 8.35 (1H, d), 8.4 (1H, d), 8.5 (1H, s) s 8.6 (1 H, br s), 9.0 (1 H, 
s) ppm. 

5 LRN4S 483 (MH + ) 

Example 87: 

(a) Ethyl l-{[(4-chloro-l-guanidin(H7-isoquinoIi^^ 
2-yloxy)ethyI]amino}cycIopentanecarboxylate 
10 (b) l-{[(4-ChIoro-l-guanidino-7-isoquinoiinyl)sulphonylJ[2-(tetrahydro-2/f-py 
yloxy)ethyl]amino}cyclopentanecarboxylic acid 

© A^ , .{4-Chloro-7-[(10-oxo-9-oxa-6-azaspiro[4.5]dec-6-yl)sulphonyl]-l- 
isoquinolinyljguanidine hydrochloride 



15 




NaH (45 mg, 80% dispersion in mineral oil, 1.5 mmol) was added to a solution of guanidine 
hydrochloride (23 1 mg, 2.4 mmol) in DMSO (5 ml), and the solution stirred at 50°C for 20 
. 20 min. Ethyl l-{[(l,4-dichloro-7-isoquinolinyl)sulphonyl][2-(tetrahydro-2iy-py.ran-2- 

yloxy)ethyl]amino}cyclopentanecarboxylate (330 mg, 0.6 mmol) was added and the reaction 
stirred at 70°C for 2 l A h. The cooled reaction was poured into water, extracted with EtOAc, 
and the combined organic extracts washed with brine, dried (MgS0 4 ) and evaporated in 
vacuo. The residual yellow gum was purified by column chromatography upon silica gel 
25 using CH 2 CI 2 -MeOH-0.880 NH 3 (95:5:0.5) as eluant to give ethyl l-{[(4-chloro-l-guanidino- ) 
7-isoquinolinyl)sulphonyl][2-(tetrahydro-2if-pyran-2- 
yloxy)ethyl]amino}cyclopentanecarboxylate as an orange oil. 
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! H (CDCI3, 400MHz) 5 1.25 (3H, t), 1.45-1.75 (14H, m), 2.1 (2H, m), 2.35 (2H, m), 3,5 (IK 
m), 3.75-3.9 (4H, m), 4.0 (1 H, rn), 4.2 (2H, q), 4.61 (1H, s), 8.05-8.15 (3H, m), 9.25 (1 H, s) 
ppm. 

5 LRMS 568 (M*) 

A solution of ethyl I-{[(4-chloro-I-guanidino-7-isoquinolinyI)sulphonyl][2-(tetrahydro-2i^- 
pyran-2-yloxy)ethyl]amino}cydopentanecarboxyIate in MeOH (5 ml), was heated to 75°C, 
NaOH solution (I ml, 2N, 2 mmol) added, and the reaction stirred at 50°C for 48 h. The 

1 0 cooled reaction mixture was concentrated in vacuo , to remove the MeOH, and the remaining 
aqueous solution acidifed to pH 6 using IN HCI. The resulting precipitate was filtered, 
washed with water, and the filtrate extracted with EtOAc. The combined organic extracts 
were dried (MgS&O, and evaporated in vacuo to give l-{[(4-chloro-l-guanidino-7- 
isoquinolinyl)sulphonyI][2-(tetrahydro-2/f-pyran-2- 

15 ■ yioxy)ethyl]amino}cydopentanecarboxylic acid (9 mg, 0.017 mmol) as a pale yellow solid. 

^•(CDC^, 300MHz) 5 1.4 (4H, m), 1 .55 (4H, m), 2.0 (2H, m), 2.2 (2H, m), 3.35 (3H, m), 
3.45-3.75 (5H, m), 4.5 (IH, m), 8.0 (1 H, d), 8J5 (2H, m), 9.15 (I H, s) ppm. 

20 Anal. Found: C, 49.50; H, 5.50; N, 12.26. Calc. for C^HaoCINsOgSo^O: 
C, 49.50; H, 5.78; N, 12.55%. 

l-{[(4-Chloro-l-guanidino-7-tsoguinolinyl)sulpho^^^ 

yloxy)ethyl]amino}cyclopentanecarboxylic acid (20 mg, 0.037 mmol) was dissolved in 
25 EtOAc (20 ml), ethereal HCI (10 ml) added, and the reaction stirred at room temperature for 
18 h. The resulting precipitate was filtered, washed with EtOAc and dried under vacuum to 
give 7V T, -{4-Chloro-7-[(10-oxo-9-oxa-6-azaspiro[4.5]dec-6-yI)sulphonyl]-l- 
isoquinoIinyl}guanidine hydrochloride (17 mg, 0.36 mmol). 

30 l H (CDCI3, 300MHz) 5 1.6-1.8 (4H, m), 2.25 (4H, m), 3.95 (2H, t), 4.4 (2H, t), 8.35 (2H, m), 
8.45 (1H, s), 9.25 (1H, s), 1 1.5 (1H, s) ppm. 

LRMS 437 (M 4 ") 

35 Anal. Found: C, 44.04; H, 4.58; N, 14.17. Calc. for, C8H20CIN5O4S0HCI0H2O: 
C, 43.91; H, 4.71; N, 14.22%. 
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Example 88: 

(a) N-l(4-chIoro-l-guanidino-7-isoquinoIinyl)methyJ]cycIoleucine methyl ester 

(b) ^-({^Chloro-l-guanidino-T-isoquinoIinylJmethyOcycIoIeucine dihydrochloride 




NaH (52 mg, S0% dispersion in mineral oil, 1.73 mmoi) was added to a slurry of guanidine 
hydrochloride (265 mg, 2.77 mmoi) in DMSO (2.5 mi) and the mixture heated to 50°C for 20 
mins. N-[(l,4-Dichloro-7-isoquinoliny!)methyl]cycioieucine methyl ester (245 mg, 0.69 
mmoi) in DMSO (2.5 ml) was added and after heating at 90°C for 4 54 h, the solution was 
poured into water (50 ml). The mixture was extracted with EtOAc (2 x), the combined 
organic extracts washed with water, brine and then dried (Na 2 SO/j). The residue was purified 
by column chromatography upon silica gel eluting with CH 2 CI 2 -MeOH -0.880 NH 3 (90 : 10 : 
I) to give a yellow solid. This was dissolved in a CHiCU-MeOH solution and acidified with 
ethereal HCI (IN), concentrated in vacuo and the crude product recrystallised from EtOH to 
give N-[(4-chloro-I-guanidino-7-isoquinolinyl)methyl]cycloIeucine methyl ester (30 mg, 0.08 
mmoi) as a cream solid. 

mp. 271-275°C 

'H (DMSO-tf 6 , 300MHz) 8 1.25 (3H, t), 1.75 (2H, m), 1.9 (2H, m), 2.1-2.3 (4H, m), 4.25 (2H, 
q), 4.35 (2H, m), 8.25 (3H, m), 8.4 (1H, s), 9.3 (1H, s), 1 1.7 (1H, s) ppm. 

LRMS 390 (MH*) 

Anal. Found: C, 49.09; H, 5.74; N, 14.71. Calc. For C,9H 2 ,CIN s O 2 o2HClo0.2H 2 O: C, 48.93; 
H, 5.71;N, 15.02%. 

N-[(4-Chloro-l-guanidino-7-isoquinolinyI)methyl]cycloIeucine methyl ester (100 mg, 0.27 
mmoi) was dissolved in methanol (4 ml) at 50°C, NaOH (2N, 1 ml) was added, and the 
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reaction mixture heated for 2 days at 50°C. The cooled mixture was basified to pH 6 with 
NaOH (2N) to give a precipitate which was filtered off and washed with water. The solid was 
dissolved in MeOH/EtOAc, acidified with ethereal HC1 (IN) and triturated with /-Pr 2 0 to 
give the title compound (b) as a pale yellow solid (10 mg, 0.03 mmol). 

mp 28I-289°C 

'H (DMSO-c/ d + TFA-4 300MHz) 5 1.8 (2H, m), 1.85 (2H, m), 2.15 (2H, m), 2.25 (2H, m), 
4.4 (2H, s) y 8.2 (iH, d), 8.3 (iH, d), 8.4 (1H, s), 9.15 (1H, s) ppm. 

LRMS 362 (MH + ). 

PREPARATIONS 

Preparation 1: 

7-Bromo-l,4-dichIoroisoquinoline 




solution of 4-bromocinnamic acid (5,03 g, 22.2 mmol) in SOCl 2 (15 mL>was stirred at 23 
°C for 16 h, and then heated at reflux for a further 2 h. The solvents were evaporated in vacuo 
and the residue azeotroped with PhMe (x3) to yield 4-bromocinnamoyl chloride (22 mmol) as 
an orange-brown solid. 

'HNMR (CDC1 3 , 300 MHz) 8 6.65 (IH, d), 7.4 (2H, d), 7.6 (2H, d), 7.8 (IH, d) ppm. 

A solution of NaN 3 (2.2 g, 33.8 mmol) in water (7.5 mL) was added dropwise over 5 min to a 
stirred solution of 4-bromocinnamoyl chloride (22 mmol) in acetone (22 mL) at -10 °C. The 
heterogeneous mixture was stirred at 0°C for 1 h and diluted with water (25 mL). The 
precipitate was collected by filtration and dried in vacuo over P 2 0 5 to give 4-bromocinnamoyl 
azide (5.22 g, 20.7 mmol) as a golden-coloured solid. 

] H NMR (CDCI3, 300 MHz) 5 6.4 (IH, d), 7.4 (2H, d), 7.5 (2H, d), 7.65 (IH, d) ppm. 
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..XT"™'- 

^ 0 

A warm solution of 4-bromocinnamoyl azide (5.22 g, 20.7 mmol) in Ph 2 0 (25 mL) was added 
dropwise over 15 min to stirred PhoO (10 mL) at 270 °C. [CAUTION: Potentially explosive - 
use a blast screen.] The mixture was heated at 270 6 C for 1 .5 h, cooled to 23 °C and then 
poured into hexanes (400 mL). The precipitate was collected by filtration, with hexanes 
(2x100 mL) rinsing, and purified by column chromatography upon silica gel using hexanes^ 
EtOAc (6:4 to 0: 1 00) as eluant to give 7-bromo- 1 (2//)-isoquinoIone ( 1 .64 g, 7.3 mmol) as a 
white solid. 

1 H NMR (DMSO-^, 300 MHz) 5 6.55 ( 1 H, 'd), 7.25-7. 15 (1H, m), 7.6 ( 1 H 5 d), 7.8 ( I H, d), 
8.25 ( I H, s), M.4(lH,brs)ppm. 




A mixture of 7-bromo- 1 (2i¥)-isoquinolone (1.28 g, 5.69 mmol) and PC1 5 (2.04 g, 9.80 mmol) 
was heated at 140 °C for 5 h. The cooled mixture was quenched with ice (50 g) and 0.880NH 3 
was added until alkaline by litmus paper. The aqueous mixture was extracted with CH 2 C1 2 
(3x50 mL) and the combined organic phases were dried (MgS0 4 ) and evaporated in vacuo. 
The residue was purified by column chromatography upon silica gel using hexanes-EtOAc 
(97:3 to 95:5) as eluant to give 7-bromo- 1, 4-dichloroisoquinoIine (1.13 g, 4.08 mmol) as a 
white solid. 

mp 133.5-135 °C 

] H (CDCl 3 , 300 MHz) 8 7.9 (1H, d), 8.1 (1H, d), 8.35 (1H, s), 8.5 (1H, s). 
LRMS 276, 278 (MfT). 

Anal. Found: C, 39.04; H, 1 .32; N, 5.06. Calc for C 9 H 4 BrCl 2 N: C, 39.03; H, 1.46; N, 5.06. 

Preparation 2: 

r-Butyl 2-aminobenzoate 
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^ N0 , — kA NOj — kA NHi 



A mixture of 2-nitrobenzoyI chloride (15 mL, 110 mmol) and /-BuOH (100 mL) were heated 
at reflux for 3 h. The cooled mixture was poured onto ice-water, basified with Na 2 C0 3 and 
extracted with CH1CI2 (x2). The combined organic extracts were washed with brine, the 
solvents evaporated i?i vacuo and the residue was purified by column chromatography upon 
silica gel using hexanes-EtOAc (95:5) as eluant to give /-butyl 2-nitrobenzoate (4.9 g, 22 
mmol) as a yellow oil. 

'H (CDCI3, 300 MHz) 6 1 .6 (9H, s), 7.5 (I H, dd), 7.6 (1H, dd), 7.7 (I H, d), 7.8 (1H 9 d) ppm. 
LRMS 240 (MNH/ )• 

A solution of /-butyl. 2-nitrobenzoate (4.9 g, 22 mmol) in EtOH (160 mL) was stirred with 
1 0% palladium-carbon (700 mg) under an atmosphere of H 2 (60 psi) at 23 °C. After 4 h, the 
mixture was filtered and evaporated in vacuo to give /-butyl 2-aminobenzoate (4.0 g, 20.7 
mmol) as a yellow oil. 

'HCCDCh, 300 MHz) 5^1.6 (9H, s), 5.6-5.8 (2H, brs), 6.6 (1H, dd), 6.6 (1H, d), 7.2 (1H, dd), 
7.8 (1H, d) ppm. 

"LRMS 194 (Mrf> 

Preparation 3 : 

/-Butyl 2-{[(l,4-dichloro-7-isoquinoIinyI)sulphonyl]amino}benzoate 




w-Butyllithium (0.88 mL, 2.5 M in hexanes, 2.2 mmol) was added dropwise to a stirred 
solution of 7-bromo-l,4-dichioroisoquinoline (570 mg, 2.0 mmol) in THF-Et 2 0 (10 mL, 1:1) 
under N 2 at -78 °C. After 5 min, the mixture was added to a solution of SO2CI2 (0.35 mL, 4.35 
mmol) in hexane (10 mL) at -78 °C under N2 4 and the mixture was slowly warmed to 23 °C 
and then stirred for 4.5 h. The solvents were evaporated in vacuo, azeotroping with CH2CI2 
and PhMe, the residue was suspended in CH 2 Cl 2 (12 mL) containing NEt 3 (1.15 mL, 8.25 
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mmol) and /-butyl 2-aminobenzoate (520 mg, 2.7 mmol) was added. The mixture was stirred 
at room temperature for 3 d and then heated at reflux for 6 h. The cooled mixture was diluted 
with CH 2 C\ 2t washed with aqueous HC1 (2 M), brine, and then evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using hexanes-EtOAc (97:3 
5 to 95:5) as eluant to give, initially, 1,4,7-trichloroisoquinoIine (200 mg) followed by /-butyl 2- 
{[(U4-dichloro-7-isoquinoIiny[)suiphonyl]amino}benzoate (120 mg, 0.26 mmol) as a yellow 
resin. 

■HCCDCh, 400 MHz) 5 1.5 (9H, s), 7.05 (1H, dd), 7.5 (1H, dd), 7.7 (1H, d), 7.8 (IH, d), 8.2 
10 ( 1 H, d), 8.3 ( 1 H, d), 8.4 ( 1 H, s), 8.8 (IH, s), 1 0.0 (1 H, s) ppm. 

LRMS 454 (MH + ). 

Preparation 4: 
15 /-Butyl 3-aminobenzoate 




N0 2 NO, NH, 



A mixture of 3-nitrobenzoic acid (5/g, 30 mmol), di-/e/7-butyl dicarbonate (20 g, 92 mmol), 
20 and DMAP (0.84 g, 6.9 mmol) in THF (60 mL) was stirred at 23 °C for 2 d. The mixture was 
poured onto ice-water, basified with Na 2 C0 3 and extracted with CH 2 C1 2 (x3). The combined 
organic extracts were washed with brine, the solvents evaporated in vacuo and the residue 
was purified by column chromatography upon silica gel using hexanes-EtOAc (95:5) as 
eluant to give /-butyl 3-nitrobenzoate (5.4. g, 24 mmol) as a colourless oil. . 

25 

■H (CDCI 3| 400 MHz) 5 1.4 (9H, s), 7.6 (IH, dd), 8.3 (IH, d), 8.4 (IH, d), 8.8 (IH, s) ppm. 

A solution off-butyl 3-nitrobenzoate (5.8 g, 26 mmol) in EtOH (260 mL) was stirred with 
10% palladium-carbon (i.O g) under an atmosphere of H 2 (60 psi) at 23 °C. After 4 h, the 
30 mixture was filtered and. evaporated in vacuo to*give f-butyl 3-aminobenzoate (4.0 g, 20.7 
mmol) as a white solid. 

l H (CDC1 3> 400 MHz) 5 1.6 (9H, s), 3.6-3.9 (2H, br s), 6.8 (IH, d), 7.2 (IH, dd), 7.3 (IH, s), 
7.4(lH,d)ppm. 

35 
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LRMS 1 94 (MH*), 387 (M 2 H + ). 
Preparation 5: 

/-Butyl 3-{[(I,4-dichloro-7-isoquinolinyl)suiphonyl]amino}benzoate 

COjlBu CI COntBu CI 

ci * H O CI 

/7-Butyllithium (0.88 mL, 2.5 M in hexanes, 2.2 mmol) was added dropwise to a stirred 
solution of 7-bromo-I,4-dichloroisoquinoIine (570 mg, 2.0 mmol) in THF-Et 2 0 (10 mL, 1:1) 
under N 2 at -78 °C. After 5 min, the mixture was added to a solution of S0 2 CI 2 (0.35 mL, 4.35 
mmol) in hexane ( 1 0 mL) at -78 °C under N 2 , and the mixture was slowly warmed to 23 °C 
and then stirred for 4.5 h. The solvents were evaporated in vacuo, azeotroping with PhMe, the 
residue was suspended in CH 2 Ci 2 (12 mL) and /-butyl 3-aminobenzoate (520 mg, 2.7 mmol) 
followed by NEt 3 (1.15 mL, 8.25 mmol) were added. The mixture was stirred at room 
temperature for 4 d and evaporated in vacuo. The residue was purified by column 
chromatography upon silica gel using hexanes-EtOAc (90:10 to 50:50) as eluant to give, 
initially, 1,4,7-trichloroisoquinoline (150 mg) followed by /-butyl 2-{[(l,4-dichIoro-7- 
isoquinoliny!)suIphonyl]amino}benzoate (289 mg, 0.63 mmol) as a brown solid which was 
used without further purification. 

"H (CDCI 3 , 400 MHz) selected data: 8 1.5 (9H, s), 7.20-7.25 (1H, m), 7.3-7.45 (lH,.m), 7.5 
(1H, dd), 7.6 (1H, s), 8.45 (1H, d), 8.5 (iH, d), 8.6 (1H, s), 8.9 (1H, s) ppm. 

LRMS 454 (MI-T). . 
Preparation 6: 

!,4-DichIoro-7-isoquinoIinesulphonyl chloride 




A solution of Af-chlorosuccinimide (9.66 g, 72 mmol) in MeCN (80 mL) was added dropwise 
to a stirred solution of l-(2i^)-isoquinolone (10 g, 69 mmol) in MeCN (250 mL) which was 
being heated under reflux. The mixture was heated under reflux for an additional 1.5 h and 
then cooled to room temperature. The resulting precipitate was collected by filtration, with 
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MeCN rinsing, and then dried in vacuo to give 4-chloro- 1 (2/i/)-isoquinoIone ( 1 i .3 g. 62.9 
mmol) as a pale pink solid. 

l H (DMSO-rf* 300 MHz) 5 7.5(1 H, s), 7.6 ( 1 H, dd), 7.8-7.9 (2H, m), 8.25 (1H, d), 1 1.5 (1H 9 
br s), ppm. 

LRMS 180, 182 (MH + ), 359, 36 i, 363 (M 2 FT). 



4-ChIoro-l-(2//)-isoquinolone (20.62 g, 1 15 mmol) was added portionwise to stirred 
chlorosulphonic acid (6 1 mL, 9 1 8 mmol) at 0 °C. The mixture was heated at 1 00 °C for 3.5 d 
and then cooled to room temperature. The reaction mixture was added in small portions onto 
ice-water [CAUTION] and the resulting precipitate was collected by filtration. The solid was 
washed with water, triturated with MeCN and then dried in vacuo to give 4-chloro-I-oxo-I,2- 
dihydro-7-isoquinolinesulphonyl chloride (18.75 g, 67.4 mmol) as a cream solid. 



l H (DMSO-tf,, 400 MHz) 5 7.45 (1H, s), 7.8 (1H, d), 8.0 (1H, d), 8.5 (1 H, s), 1 1.5 (1H, br s) 



Anal. Found; C, 39.37; H, 2.09; N, 4.94. Calc for C9H5CI2NO3S: C, 38.87; H, 1.81; N, 5.04. 



POCI3 (9.65 mL, 103.5 mmol) was added to a stirred suspension of 4-chloro- 1 -oxo- 1,2- 
dihydro-7-isoquinolinesulphonyl chloride (22.1 g, 79.6 mmol) in MeCN (500 mL) at room 
temperature and the mixture was then heated at reflux for 15 h. On cooling, the MeCN 
solution was decanted from the insoluble sludge and evaporated in vacuo. The residue was 
extracted with hot EtOAc and evaporated to leave a solid which was stirred with Et 2 0 (1.2 L) 
at room temperature overnight. The ethereal solution was decanted from the insoluble 
material and evaporated in vacuo to give l,4-dichloro-7-isoquinolinesulphonyl chloride (20 g, 
67 mmol) as a pale yellow solid. 




ppm. 
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] H (DMSO-tf*, 400 MHz) 5 8.2 (2H, s ), 8.5 (1H, s), 8.55 (1H, s) ppm. 

Anal. Found: C, 37.19; H, 1.34; N, 4.77. Calc forC^CIjNOjS: C, 36.45; H, 1.36; N, 4.72. 
Preparation 7: 

Methyl 3-{[(l,4-dichloro-7-isoquinoliny!)sulphonyl]amino}-4-methoxybenzoate 



Methyl 3-amino-4-methoxybenzoate (212 mg, 1.17 mmol) was added to a stirred solution of 
],4-dichloro-7-isoquinoIinesulphonyl chloride (342 mg, 1.15 mmol) in CH 2 C\ 2 (10 mL) 
containing 2,6-Iutidine (0. 1 35 mL, 1.16 mmol) under N? at 0 °C. After 5 min, the mixture was 
warmed to room temperature and stirred for 22 h. The solvents were evaporated in vacuo and . 
the residue was suspended in EtOAc (50 mL), and then washed with water, brine, dried 
(MgSO<0 and evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using hexanes-EtOAc (80:20 to 20:80) as eluant to give methyl 3-{[(l,4-dichloro-7- 
isoquinolinyl)suIphonyl]amino}-4-methoxybenzoate (365 mg, 0.83 mmol) as an off-white 
solid. 



'H (CDC1 3 , 300 MHz) 5 3.7 (3H, s), 3.9 (3H, s), 6.75 (1H, d), 7.2 (1H, s), 7.8 (l'H, dd), 8.15 . 
(1H, dd), 8.25 (1H, s), 8.3 (1H, d), 8.5 (s, 1H), 8.85 (1H, s) ppm. 

LRMS 44 1 (MH*), 45 8 (MNH 4 + ). 

Preparation 8: 

//-[(l,4-Dichloro-7-isoquinolinyl)suiphonyi]glycine /-butyl ester 



NEt 3 (0.59 mL, 4.24 mmol) was added to a stirred solution of glycine /-butyl ester 
hydrochloride (340 mg, 2.02 mmol) and l,4-dichloro-7-isoquino!inesulphonyl chloride (500 
mg, 1.68 mmol) in CH 2 C1 2 (25 mL) under N 2 and the mixture was stirred at room 
temperature for 18 h. The mixture was diluted with CH 2 C1 2 (25 mL), washed with dilute HC1 
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(x2, ! M), saturated aqueous NaHC0 3 , brine, dried (MgSO„) and evaporated in vacuo. The 
solid was triturated with EtOAc, collected by filtration and dried to give jV-[(l,4-dich!oro-7- 
isoquinoiinyI)su]phonyl]gIycine /-butyl ester (435 mg, 1. 1 1 mmol) as a white solid. 

5 mp 194-196 °C. 

'H (CDCI 3 , 300 MHz) 8 1.3 (9H, s), 3.8 (2H, d), 5.3 (IH, br t), 8.25 (IH, d), 8.4 (IH, d), 8.5 
(lH,s),8.9(IH, s)ppm. 

0 LRMS 391 (MHT), 408, 4 1 0 (MNH/). 

Anal. Found: C, 45.58; H, 4.03; N, 7.03. Calc for C,jH, 6 CIjN 3 Q,S: C, 46.04; H, 4.12; N, 7.16. 
Preparation 9: 

5 A r -[(l,4-Dichloro-7-isoquinolinyl)sulphonyl]-P-alanine /-butyl ester 




NEt 3 (0.60 mL, 4.3 mmol) was added to a stirred solution of 0-alanine /-butyl ester 
hydrochloride (33 1 mg, 1.82 mmol) and l,4-dichloro-7-isoquinolinesulphonyI chloride (510 
mg, 1.72 mmol) in CH 2 CI 2 (10 mL) under N 2 and the mixture was stirred at room 
temperature for 22 h. The mixture was diluted with CH 2 C1 2 (50 mL), washed with half 
saturated brine, dried (MgS0 4 ) and. evaporated in vacuo. The residue was purified by column, 
chromatography upon silica gel using pentane-EtOAc (90: 10 to 60:40) as eluant to give A^- 

[(l,4-dichloro-7-isoquinolinyl)sulphonyl]-P-alanine /-butyl ester (580 mg, 1.43 mmol) as a 
white solid. 

'H (CDCI3, 300 MHz) 5 1.4 (9H, s), 2.5 (2H, t), 3.25 (2H, dt), 5.5 (IH, br t), 8.25 (IH, d), 8.4 
(IH, d), 8.5 (IH, s), 8.9 (IH, s) ppm. 

LRMS 405, 407 (Mtf), 422 (MNH 4 + ). 

Anal. Found: C, 47.41; H, 4.46; N, 6.80. Calc for C 16 H I8 CI 2 N 2 0 4 S: C, 47.42; H, 4.48; N, 6.91. 
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Preparation 10: 

N-[( 1 ,4-Dichloro-7-isoquinolinyl)sulphonyl]-//-methylglycine /-butyl ester 



CI ci 




//-Methylgtycine /-butyl ester hydrochloride (264 mg, 1.45 mmol) was added to a stirred 
solution of l,4-dichloro-7-isoquinolinesulphonyl chloride (376 mg, 1.27 mmo!) in CH 2 C1 2 (25 
mL) containing NEt 3 (0.44 mL, 3.16 mmol) under N 2 at 0 °C, and the mixture was then stirred 
at room temperature for 22 h. The solvents were evaporated in vacuo, the residue dissolved in 
1 0 EtOAc (50 mL), washed with water, brine, dried (MgSCj) and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using pentanes-EtOAc 
(S0:20)as eluant to give A^-[(l,4-dichioro-7-isoquinolinyl)suiphonyl]-//-methylglycine /-butyl 
ester (485 mg, 1.20 mmol) as a white solid. 

15 l H (CDCi 3 , 300 MHz) 8 1 .35 (9H, s), 3.0 (3H, s), 4.05 (2H, d), 8.2 (1H, d), 8.35 (1H, d), 8.5 
(lH,s), 8.85 (1H, s)ppm. 

LRMS 709 (M 2 H+). 

20 Anal. Found: C, 47.37; H, 4.43; N, 6.79. Calc for C,6H !8 CI 2 N 2 0 4 S: C, 47.42; H, 4.48; N, 6.91. 

Preparation 1 1 : 
//-Phenylglycine /-butyl ester 




. /-Butyl chloroacetate (10 g, 66.3 mmol) was added dropwise to a stirred solution of aniline 
(1 1.3 g, 120 mmol) in NEt 3 (10 mL), and the mixture was stirred at to room temperature for 
24 h and then at 60 °C for 18 h. The cooled mixture was diluted with Et 2 0 (100 mL), filtered 
30 with Et 2 0 rinsing, and the filtrate was then washed with water, brine, dried (MgS0 4 ) and 
evaporated in vacuo. The residue was purified by column chromatography upon silica gel 
using hexanes-EtOAc (98:2 to 92:8) as eluant to give iV-phenylglycine /-butyl ester (6.56 g, 
31.6mmol) as an oil. 



261 



WO 01/49309 



PCT/IB00/01935 



'H (CDC! 3) 400 MHz) 5 1.5 (9H, s), 3.8 (2H 3 s), 4.45 (IH, br s), 6.6 (2H, d), 6.7 (1H, t), 7.2 
(2H, dd) ppm. 

5 LRMS 208 (MH + ),415(M 2 H + ). 
Preparation 12: 

A / -[(l 5 4-DichIoro-7-isoquinolinyI)sulphonyl]-A'-phenylglycine /-butyl ester 



10 




l,4-Dichioro-7-isoquinolinesulphonyi chloride (300 mg, 1.0 1 mmol) was added to a stirred 
solution of W-phenylglycine /-butyl ester (228 mg, 1.10 mmol) in CH 2 CI 2 (5.0 mL) containing 
NEt 3 (0.35 mL, 2.5 mmol) under N 2 at room temperature, and the mixture stirred for 5 d. The 
15 mixture was diluted with CH 2 CI 2 (50 mL), washed with dilute HC1 (20 mL, 1 M), saturated 
aqueous NaHC0 3 , dried (MgS0 4 ) and evaporated in vacuo. The residue was purified by 
column chromatography upon silica gel using hexanes-EtOAc (90:10 to 60:40) as eluant to 
give //-[(l,4-dichIoro-7-isoquinoliny!)suiphony[]-A^phenyIglycine /-butyl ester (485 mg, 1.20 
mmol) as a white solid. 

20 

l H (CDCI 3 , 300 MHz) 5 1 .4 (9H, s), 4.4 (2H, d), 7.2-7.4 (5H, m), 8.05 (1H, d), 8.3 (1H, d), 
8.45 (lH,s), 8.7 (1H.S) ppm. 

LRMS 467 (MH 4 ). 

25 

Preparation 13: 

//-(CyclopentylmethyI)-A^-[(l,4-dichloro-7-isoquinolinyl)sulphonyl]glycine /-butyl ester 
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PPh 3 (243 mg, 1.5 mmol) and then a solution of DEAD (236 fiL, 1.5 mmol) in THF (2 mL) 
were added to a stirred solution of A4(l,4-dichloro-7-isoquinolinyI)sulphonyI]glycine /-butyl 
ester (391 mg, 1.00 mmol) and cyclopentanemethanol (130 jiL, 1.2 mmol) in THF (3 mL) 
under N 2 at 0 °C, and the mixture was stirred at room temperature for 1 8 h. An additional 
portion of cyclopentanemethanol (1.2 mmol), PPh 3 (1.5 mmol), and DEAD (1.5 mmol) were 
added and the mixture stirred at room temerature for a further 2 d. The solvents were 
evaporated in vacuo and the residue was purified by column chromatography upon silica gel 
using pentane-EtOAc (1 00:0 to 95:5) as eluant to give //-(cyclopentylmethy !)-//-[( 1,4- 
dichloro-7-isoquinolinyl)sulphonyl]glycine /-butyl ester (144 mg, 0.30 mmol) as a white 
solid. 

! H (CDCIj, 400 MHz) 5 1.15-1 .4 (3H, m), 1.3 (9H, s), 1.5-1.7 (3H, m), 1 .7-1.8 (2H, m), 2.1 
(IH, m), 3.25 (2H, d), 4.1 (2H,s), 8.25 (IH, d), 8.35 (1H, d), 8.5 (IH, s), 8.85 (IH, s) ppm. 

LRMS 473 (MH + ), 490, 492 (MNH/). 

Anal. Found: C, 53.23; H, 5.58; N, 5.86. Calc for C 21 H 26 C1 2 N 2 0<S: C, 53.28; H, 5.54; N, 5.92. 
Preparation 14: 

AKCycIohexy!methy!)-A4( 1 ^ 




Cyclohexylmethyl bromide (209 }iL, 1.5 mmol) was added to a stirred solution of ^-[(1,4- 
dichloro-7-isoquinolinyl)sulphonyl]glycine r-butyl ester (391 mg, 1.00 mmol) and anhydrous 
K 2 C0 3 (276 mg, 2.0 mmol) in DMF (5 mL) under N 2 at 23 °C. The mixture was stirred for 2 
h and then heated at 50-60 °C for 6 h. The cooled mixture was diluted with EtOAc (200 mL), 
washed with water (250 mL), dried (MgS0 4 ), and the solvents were evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using pentane-EtOAc (100:0 
to 95:5) as eluant to give A L (cyclohexyImethyl)-7V-[(l,4-dichloro-7- 
isoquinolinyl)sulphonyl]glycine /-butyl ester (320 mg, 0.66 mmol). 
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■H (CDCI3, 400 MHz) 5 1.15-1.3 (3H, m), 1.3 (9H, s), 1.5-1.8 (8H, m), 3.15 (2H, d), 4.05 
(2H, s), 8.2 (1H, d), S.35 (1H, d), 8.45 (1 H, s), 8.85 (1H, s) ppm. 

LRMS 487 (MH + ), 504, 506, 508 (MNH„ + ). 

5 

Preparation 15: 
jV-Benzylglycine /-butyl ester 




10 

A solution of /-butyl bromoacetate (1 .5 mL, 1 0.1 mmol) in CH 2 CU (10 mL) was added 
dropwise to a stirred solution of benzylamine (10.9 mL, 100 mmol) in CH2CI2 (40 mL) at 0 
°C, the mixture was stirred for I h and then warmed to room temperature and stirred for an 
additional 3 d. The mixture was washed with water (3x50 mL), dilute HCI (1 N) and the 

15 combined aqueous washings were extracted with Et?0. The organic phase was washed with 
saturated aqueous NaHC0 3 , dried (Na 2 S0 4 ) and evaporated in vacuo. The residue was 
dissolved in Et 2 0, treated with a solution of HCI in ether (0.5 M) and the resulting precipitate 
was collected and dissolved in EtOAc. This solution was filtered through hyflo, and partially 
' evaporated in vacuo to give a thick slurry. The solid was collected by filtration, washed with 

20 Et 2 0 and then dried to give N-benzylglycine /-butyl ester hydrochloride (1.03 g, 4.00 mmol) 
as a white solid. 

! H (CDCb, 300 MHz) 5 1.4 (9H, s), 3.5 (2H, s), 4.4 (2H, s), 7.3-7.4 (3H, m), 7.55-7.65 (2H, 
m), 10.2-10.3 (2H, brs). 

25 

LRMS 222, (Mrf*), 443 (Mjtf). 
Preparation 16: 

^/-[(lADichloro^-isoquinolinyOsulphonylJ-A^benzylglycine /-butyl ester 

30 
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I.4-DichJoro-7-isoquinolinesulphonyl chloride (300 mg, 1.01 mmol) was added to a stirred 

solution of /V-benzylglycine /-butyl ester (310 mg, 1.20 mmol) in CH 2 CI 2 (20 mL) containing 

NEt 3 (0.35 mL, 2.5 mmol) under N 2 and the mixture was stirred at room temperature for 3 d. 

The mixture was diluted with CH 2 CI 2 and washed with dilute HCI (2 M), saturated aqueous 

5 NaHCOj, brine, dried (Na 2 S0 4 ) then and evaporated in vac uo. The residue was purified by 

column chromatography upon silica gel using hexanes-EtOAc (90: 1 0) as eluant to give N- 

[(l,4-dichloro-7-isoquinolinyl)sulphonyl]-yv--benzylglycine /-butyl ester (290 mg, 0.60 mmol) 
as an off-white solid. 

0 mpI34-136°C. 

'H (CDCI 3 , 400 MHz) 5 1.3 (9H, s), 3.9 (2H, s), 4.55 (2H, s), 7.25-7.4 (5H, m), 8.25 (1 H, d), 
8.4 ( 1 H, d), 8.5 ( I H, s), 8.9 ( I H, s) ppm. 

5 LRMS 481 (MH*), 498 (MMH4*). 

Anal. Found: C, 54.52; H, 4.50; N, 5.77. Calc for C^CbN^S: C, 54.89; H, 4.61; N, 5.82. 
Preparation 17: 

iV-(2-Methylbenzyl)glycine /-butyl ester 

tBuO^^CI NH, IBuCC^NH 



I ■> — muu^u tit 



/-Butyl chloroacetate (2.13 g, 14.1 mmol) was added to a stirred solution of 2- 
methylbenzylamine (1.71 g, 14.1 mmol) in CH 2 C1 2 (20 mL) containing NEt 3 (2.95 mL, 21.2 
mmol) under N 2 and the mixture was stirred at room temperature for 1 7 h. The solvents were 
evaporated in vacuo, the residue suspended in EtOAc and and washed with water, brine, dried 
(MgSO„) then and evaporated in vacuo. The residue was purified by column chromatography 
upon silica gel using pentanes-EtOAc (95:5 to 80:20) as eluant to give jV-(2- 
methylbenzyl)glycine /-butyl ester (1.29 g, 5.48 mmol). 

'H (CDCI3, 300 MHz) 8 1 .5 (9H, s), 2.35 (3H, s), 3.3 (2H, s), 3.8 (2H, s), 7.1-7.2 (3H, m), 
7.25-7.3 (1H, m) ppm. 

LRMS 236 (MPT), 471 (MjlT). 
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Preparation 18: 

M[(l ,4-Dichloro-7-isoquinoIiny!)suiphonyI]^(2-methyibenzyl)glycine /-butyl ester 




i,4-Dichloro-7-isoquinolinesulphonyl chloride (400 mg, 1.35 mmoi) was added to a stirred 
solution of//-(2-methylbenzyl)glycine /-butyl ester (380 mg, 1.61 mmol) in CH 2 CU (20 mL) 
containing NEtj (0.28 mL, 2.5 mmol) under N 2 and the mixture was stirred at room 
temperature for 18 h. The mixture was diluted with CH 2 Cl 2 and washed with dilute HCI (2 
M), saturated aqueous NaHC0 3 , brine, dried (MgS0 4 ) then and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using pentane-EtOAc (100:0 
to 90: 10) as eluant to give A^-[(l,4-dichloro-7-isoquinolinyI)sulphonyl]-A^-(2- 
methylbenzy!)glycine /-butyl ester (480 mg, 0.97 mmol) as a white solid. 

mp 96-98 °C. 

s 

'H (CDC1 3 , 400 MHz) 5 1.25 (9H, s), 2.3 (3H, s), 3.9 (2H, s), 4.6 (2H 5 s), 7.1-7.25 (4H, m), 
8.3 (1H, d), 8.4 (1H, d), 8.5 (1H, s), 8.9 (1H, s) ppm. 

LRMS 495 (MIT), 5 1 2 (MNH/). 

Anal. Found: C, 55.70; H, 4.86; N, 5.63. Calc for C 23 H 24 C1 2 N 2 0 4 S: C 3 55.76; H, 4.88; N, 5.65. 
Preparation 19: 

M(2-MethoxybenzyI)glycine /-butyl ester 




A solution of /-butyl bromooacetate (1.5 mL, 10.2 mmol) in CH 2 C1 2 (30 mL) was added to a 
stirred solution of 2-methoxybenzylamine (6.88 g, 50.2 mmol) in CH 2 CI 2 (70 mL) under N 2 at 
0 °C, and the mixture was then stirred at room temperature for 1 h. The mixture was 
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thoroughly washed with dilute HC1 (30 mL, 1 M) and the separated aqueous phase was 
extracted with in CH 2 CI 2 . The combined organic extracts were washed with saturated 
NaHC03, brine, dried (Na 2 SO.O then and evaporated in vacuo. The residue was purified by 
column chromatography upon silica gel using in CH 2 CI 2 -MeOH (99: 1 to 95:5) as eluant to 
give //-(2-methoxybenzyl)glycine /-butyl ester (0.90 g, 3.58 mmol) as a pale yellow oil. 

l H (CDCI 3 , 400 MHz) 5 1.25 (9H, s), 2.0 (1H, br s), 3.3 (2H, s), 3.8 (2H, s), 3.S5 (3H, s), 6.85 
( I H, d), 6.9 ( 1 H, dd), 7.2-7.3 (2H, m) ppm. 

LRMS 252 (MH + ), 503 (M 2 H + ), 525 (M 2 Na + ). 

Anal. Found: C. 66.52; H, 8.54; N, 5.54. Calc forC M H 2I N0 3 : C, 66.91; H, 8.42; N, 5.57. 
Preparation 20: 

A^-[( l,4-Dichloro-7-isoquinolinyl)sulphonyl>A^-(2-methoxybenzyl)glycine /-butyl ester 




i,4-Dichloro-7-isoquinolinesulphonyl chloride (500 mg, 1.69 mmol) was added to a stirred 
solution of 7V-(2-methoxybenzyI)glycine /-butyl ester (508 mg,2.02 mmol) in CH 2 C1 2 (30 
mL) containing NEt 3 (0.35 mL, 2.5 mmol) under N 2 and the mixture was stinred at room 
temperature for 21 h. The mixture was diluted with CH 2 C1 2 and washed with dilute HCI (2 
M), saturated aqueous NaHC0 3 , brine, dried (Na 2 S0 4 ) then and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using hexane-EtOAc (95:5 to 
90:10) as eluant and then triturated with hexane-/-Pr 2 0 to give 7/-[(l,4-dichloro-7- 
isoquinolinyI)suIphonyI]-A r -(2-methoxybenzyl)glycine f-butyl ester (501 mg, 1.02 mmol) as a 
yellow solid. 

mp 106-108 °C. 

l H (CDCI3, 400 MHz) 5 1.3 (9H, s), 3.7 (3H, s), 4.0 (2H, s), 4.6 (2H, s), 6.8 (1H, d), 6.9 (1H, 
dd), 7.2 (IH, dd), 7.3 (1H, d), 8.2 (1H, d), 8.3 (1H, d), 8.45 (1H, s), 8.8 (1H, s) ppm. 

LRMS 51 1, 513 (M*T), 528 (MNH4 4 ). 
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Anal. Found: C, 54.09; H, 4.78; N, 5.33. Caic for C 23 H 2 <Ci 2 N 3 0 5 S: C, 54.01; H, 4.73; N, 5.48. 

Preparation 2 1 : 
5 W-(3-Methoxybenzy!)glycine /-butyl ester 



| 'J IBuOX' NH 

0Me L. 



IBuOjC '\9f ( _ 

OMe 



A solution of /-butyl bromoacetate (1.5 mL, 10.1 mmol) in CH,CI 2 (30 mL) was added 

dropwise to a stirred solution of 3-methoxybenzylamine (6.86 g, 50 mmol) in CH 2 CI 2 (20 mL) 

at 0 °C, and the mixture was then warmed to room temperature and stirred for 1 .5 h. Dilute 

HCI (30 mL, I M) was added and the mixture stirred for 15 min. The aqueous phase was 

extracted with CH 2 Cl 2 and the combined organic extracts were washed with water, brine, 

saturated aqueous NaHC0 3 , dried (MgSO<) then and evaporated in vacuo. The residue was 

purified by column chromatography upon silica gel using CH 2 CI 2 -MeOH (99: 1 to 90: 10) as 

eluant to give the required amine as a colourless oil. Treatment with a solution of HC! in ether 

(1 M) gave AK3-methoxyben2yl)gIycine '-butyl ester hydrochloride (0.83 g, 2.88 mmol) as a 
white solid. 



mp 141-142 °C. 

'H (CDCI 3 , 300 MHz) 5 1.45 (9H, s), 3.5 (2H, s), 3.85 (3H, s), 4.35 (2H, s), 6.9 (1H, d), 7.1 
(1H, d), 7.3 (1H, s), 7.3-7.35 (1H, m), 10.3 (2H, br s) ppm. 

LRMS 252 (MH*), 503 (M 2 H + ). 

Anal. Found: C, 58.37; H, 7.75; N, 4.83. Calc for C 14 H 2 ,N0 3 -HCI: C, 58.43; H, 7.71; N, 4.87. 
Preparation 22: 

A^[(l,4-DichIoro-7-isoquinolinyI)sulphonyl]-^-(3-methoxybenzyl)glycine /-butyl ester 
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NEt, (0.59 mL, 4.24 mmol) and then l,4-dichloro-7-isoquinoIinesulphonyl chloride (500 mg, 
1.68 mmol) were added to a stirred solution of iV-(3-methoxybenzyl)glycine /-butyl ester 
hydrochloride (582 mg, 2.02 mmol) in CH 2 CI 2 (25 mL) under N 2 and the mixture was stirred 
at room temperature for 18 h. The mixture was diluted with CH 2 Cl 2 (25 mL), washed with 
dilute HC1 (x2, I M), saturated aqueous NaHC0 3 , brine, dried (MgS0 4 ) and evaporated in 
vacuo. The residue was extracted with /-Pr 2 0 which gave a precipitate on standing. The white 
solid was collected by filtration and dried to give A^[(l,4-dichloro-7- 

isoquinolinyl)sulphonyl]-//-(3~methoxybenzyl)glycine /-butyl ester (262 mg, 0.51 mmol). A 
second batch (165 mg, 0.32 mmol) was obtained by evaporation of the mother liquors and 
purification of the residue by column chromatography upon silica gel using hexane-EtO Ac 
(80:20). 

mp 129-131 °C. 

'H (CDCI 3 , 300 MHz) 5 1.3 (9H, s), 3.75 (3H/s), 3.9 (2H, s), 4.55 (2H, s), 6.8-6.9 (2H, m), 
6.85 (1H, s), 7.25 (1H, m), 8.3 (1H, d), 8.4 (1H, d), 8.5 (1H, s), 8.9 (1H, s) ppm. 

LRMS 511 (MPT), 528 (MNH/). 

Anal. Found: C, 54.03; H, 4.79; N, 5.34. Calc for C 23 H 24 C1 2 N 2 0 5 S: C, 54.01; H, 4.73; N, 5.48. 
Preparation 23: 

7V"-[(l,4-DichIoro-7-isoquinolinyI)su]phonyI]-A^(3-chlorobenzyl)g]ycine /-butyl ester 



CI CI 




3-ChlorobenzyI chloride (0.063 mL, 0.50 mmol) was added to a stirred solution of M-[(l,4- 
dichloro-7-isoquinolinyl)suIphonyl]gIycine /-butyl ester (195.5 mg, 0.50 mmol) in DMF (5 
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mL) containing K 2 C0 3 (83 mg, 0.60 mmol) and the mixture was stirred at room temperature 
for 18 h. The mixture was diluted with water (50 mL), extracted with Et 2 O(3x30 mL) and 
with EtOAc (3x30 mL), and the combined organic extracts were then washed widi water, 
brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The solid was triturated with hexanes, 
5 collected by filtration and dried to give W-[(l,4-dichloro-7-isoquinoIinyl)suIphonyl]-A/-(3- 
chlorobenzyl)giycine /-butyl ester (212 mg, 0.41 mmol) as a pale yellow solid. 

mp 141-143 °C. 

10 'H (CDCI 3 , 400 MHz) 5 1.3 (9H, s), 3.95 (2H, d), 4.5 (2H, s), 7. 15-7.3 (4H, m), 8.25 (1H, d), 
8,35(1 H, d), 8.5 ( 1 H, s), 8.85 ( 1 H, s) ppm. 

LRMS 51 5, 5 1 7 (MH + ), 532, 534 (MNH 4 + ). 

15 Anal. Found: C, 51.14; H, 4.14; M, 5.3 1. Calc for C 22 H 2 iCI 3 N 2 0 4 S: C, 5 1.22; H, 4.10; N, 5.43. 

Preparation 24: 

Af-(4-Methoxybenzyi)glycine /-butyl ester 



20 MeO-^-^ MeO- 



JH, 

XX — 




A solution of /-butyl bromoacetate ( L .5 mL, 10.2 mmol) in CH 2 C1 2 (30 mL) was added 
dropwise to a stirred solution of 4-methoxybenzyIamine (6.89 g, 50.2 mmol) in CH 2 C1 2 (70 
mL) at 0 °C, and the mixture was then warmed to room temperature and stirred for 1 h. Dilute 

25 HC1 (30 mL, 1 M) was added and the mixture stirred for 10 min. The aqueous phase was 

extracted with CH 2 C1 2 and the combined organic extracts were washed with saturated aqueous 
NaHC0 3 , brine, dried (Na 2 S0 4 ) then and evaporated in vacuo. The residue was purified by 
column chromatography upon silica gel using CH 2 Cl r MeOH (99:1 to 90:10) as eluant to give 
the required amine as a colourless oil. Treatment with a solution of HCI in ether (1 M) 

30 followed by trituration with Et 2 0 gave AH4-methoxybenzyl)glycine /-butyl ester 
hydrochloride (148 mg, 0.51 mmol) as an orange solid. 

mp 133-134 °C. 
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'H (CDCI3, 400 MHz) 5 1.45 (9H, s), 3.5 (2H, s), 3.8 (3H, s), 4.3 (2H, s), 6.9 (2H, d), 7.5 (2R 
d), 10.2 (2H, br s) ppm. 



Anal. Found: C, 58.08; H, 7.71; N, 4.80. Calc for C| 4 H 2 |N0 3 »HCI: C, 58.42; H, 7.71; N, 4.87. 
Preparation 25: 

A^-[(I,4-Dichloro-7-isoquinoliiiyl)suIphonyI]-A^(4-methoxyben2yl)gIycine /-butyl ester 



NEt 3 (0.25 mL, 1.78 mmol) and then l,4-dichioro-7-isoquinolinesuIphonyl chloride (210 mg, 
0.71 mmol) were added to a stirred solution of//~(4-methoxybenzyl)glycine /-butyl ester 
hydrochloride (245 mg, 0.85 mmol) in CH 2 C1 2 (20 mL) under N 2 and the mixture was stirred 
at room temperature for 1 8 h. The mixture was diluted with CH 2 CI 2 , washed with dilute HC1 
(2 M), saturated aqueous NaHC0 3> brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using hexane-EtOAc (95:5 to 
90:10) as eluantand then triturated with hexane-/-Pr 2 0 to give A^[(l,4-dichloro-7- 
isoquinoIinyl)sulphonyl]-//-(4-methoxybenzyl)gIycine /-butyl ester (160 mg, 0.31 mmol) as a 
white solid. 

mp 117-118 °C. 

! H (CDCI3, 300 MHz) 5 1.3 (9H, s), 3.8 (3H, s), 3.9 (2H, s), 4.5 (2H, s), 6.85 (2H, d), 7.2 (2H, 
d), 8.3 (1H, d), 8.35 (1H, d), 8.5 (1H, s), 8.9 (1H, s) ppm. 

LRMS 511 (Mtf), 528 (MNH/). 

Anal. Found: C, 53.90; H, 4.59; N, 5.34. Calc for C23H24CI2N2O5S: C, 54.01; H, 4.73; N, 5.48. 
Preparation 26: 

//-[( 1 ,4-Dichloro-7-isoquinoIiny OsulphonylJ-T/K^-pyridyl^tbyOglycine /-butyl ester 



LRMS 252 (MH + ), 503 (M 2 H + ), 525 (M 2 Na + ). 
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2-(Chloromethyl)pyridine hydrochloride (246 mg, 1.5 mmol) was added to a stirred solution 
of^CI^-dichloro-y-isoquinolinyOsuiphonyllglycine /-butyl ester (391 mg, 1.0 mmol) and 
5 anhydrous K2CO3 (41 5 mg, 3.0 mmol) in DMF (5 mL) under N 2 at 23 °C and the mixture was 
stirred for 18 h. The cooled mixture was azeotroped with xylene, diluted with EtOAc, washed 
with water, and the organic extracts were then dried (MgS0 4 ) and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using pentane-EtOAc (100:0 
to 50:50) as eluant to give A^t(K4-dichloro-7-isoquinoiinyI)suIphonyI]-A r -(2- 
10 pyridylmethyOglycine /-butyl ester (400 mg, 0.83 mmol) as a white solid. 

1 H (CDCI3, 400 MHz) 5 1 .3' (9H, s) v 4. 1 (2H, s), 4.7 (2H, s), 7. 1 ( 1 H, m), 7:5 (IH, d), 7.7 (I H, 
dd), 8.25 ( 1 H, d), 8.35 ( I H, d), 8.45 (1 H, m), 8.5 (I H, s), 8.9 ( 1 H, s) ppm. 

15 LRMS 482, 484 (MH + ). 

Preparation 27: 

A^[(l,4-Dichloro-7-isoquinolinyl)sulphonyl]-A^(3-pyridylmethyl)glycine /-butyl ester 




3-(ChloromethyI)pyridine hydrochloride (246 mg, 1.5 mmol) was added to a stirred solution 
of //-[(l,4-dichloro-7-isoquinolinyl)sulphonyI]glycine /-butyl ester (391 mg, 1.0 mmol) and 
anhydrous K 2 C0 3 (416 mg, 3.0 mmol) in DMF (5 mL) under N 2 at 23 °C and the mixture was 
25 stirred for 18 h. The cooled mixture was azeotroped with xylene, diluted with EtOAc, washed 
with water, and the organic extracts were then dried (MgS0 4 ) and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using pentane-EtOAc (100:0 
to 50:50) as eluant to give /^-[(l^-dichloro^-isoquinolinyOsulphonylj-A^^- 
pyridyimethyt)glycine /-butyl ester (400 mg, 0.83 mmol) as a white solid. 
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l H (CDCI3, 400 MHz) 5 1 .3 (9H, s), 4. 1 (2H, d), 4.7 (2H, s), 7. 1 ( 1 H, m), 7.5 ( I H, d), 7.7 ( I H. 
dd), 8.25 (1H, d), 8.35 (1H, d), 8.45 (1H, m), 8.5 (1H, s), 8.9 (1H, s) ppm. 

LRMS482,484(MF-T). 

Preparation 28: 

#-[(1 s 4-Dichloro-7-isoquinoIinyI)sulphonyI]-A^(4-pyridylmethyl)glycine /-butyl ester 



4-(Chioromethyl)pyridine hydrochloride (246 mg, 1.5 mmol) was added to a stirred solution 
of 7V-[( 1 ,4-dichIoro-7-isoquinoiinyl)sulphonyI]gIycine /-butyl ester (39 1 mg, 1 .0 mmol) and 
anhydrous K2CO3 (4 1 6 mg, 3.0 mmol) in DMF (5 mL) under N 2 at 23 °C and the mixture was 
stirred for 18 h. The cooled mixture was azeotroped with xylene, diluted with EtOAc, washed 
with water, and the organic extracts were then dried (MgSO/i) and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using pentane-EtOAc (100:0 
to 50:50) as eluant to give A^[(l,4-dichloro-7-isoquinolinyl)suIphonyI]-A^(4- 
pyridylmethyl)glycine /-butyl ester (397 mg, 0.82 mmol) as a white solid. 



! H (CDCI3, 400 MHz) 8 1.3 (9H, s), 4.0 (2H, d), 4.6 (2H, s), 7.3 (2H, d), 8.25 (1H, dd), 8.4 
(1H, d), 8.5 (!H, s), 8.6 (2H, d), 8.9 (1H, d) ppm. 

LRMS 482, 484 (MH*). 

Preparation 29: 

Af-[(li?)-l-Phenylethyl)]g)ycine /-butyl ester 



A solution of /-butyl bromoacetate (5.0 g, 25.6 mmol) in CH 2 CI 2 (5 mL) was added dropwise 
to a stirred solution of (+)-(i?)-a-methylbenzytamine (4.65 g, 38.5 mmol) in CH 2 C1 2 (40 mL) 
at 0 °C, and the mixture was then warmed to room temperature and stirred for 1 8 h. The 
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mixture was diluted with CH 2 C1 2 , washed with water, with dilute HCI (1 M) and then dried 
(MgS0 4 ). The solvents were evaporated in vacuo to give Af-[(l/0-l-phenylethyl)]glycine /- 
butyl ester (3.15 g, 13.4 mmol) as a white powder. 

5 mp 193-197 °C. 

l H (CDCI 3 , 300 MHz) 5 1.4 (9H, s), 1.95 (3H, d), 3.3 (1H, d), 3.6 (1H, d), 4.6 (1H, q), 5.3 
(1H, s), 7.3-7.45 (3H, m), 7.5-7.65 (2H, m). 

10 LRMS 236 (MH + ). 

Preparation 30: 

//-[(l,4-Dichloro-7-isoquinolinyl)sulphonyl]-//-[(l^)-l-phenylethyl)]glycine /-butyl ester 




A mixture ofNEt 3 (0.59 mL, 4.21 mmol), l,4-dichioro-7-isoquinolinesu!phonyI chloride (500 
mg, 1.69 mmol) and /^-[(l^-l-phenylethyOlglycine^ /-butyl ester (476 mg, 2.02 mmol) in 
CH 2 C1 2 (8 mL) were stirred under N 2 at room temperature for 1 8 h. The mixture was diluted 
20 with CH 2 C1 2 (50 mL), washed with dilute HCI (2 M), saturated aqueous NaHC0 3s brine, dried 
(Na 2 S04) and evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using pentane-EtOAc (90:10) as eluant to give M[(l,4-dichloro-7- 
isoquinolinyl)sulphonyl]-A^-[(li?)-l-phenylethyl)]glycine /-butyl ester (490 mg, 0.99 mmol) as 
a colourless oil. 

25 

! H (CDCb, 300 MHz) 5 1.3 (9H, s), 1.4 (3H, d), 3.9 (1H, d), 4.1 (1H, d), 5.15 (1H, q), 7.1- 
7.25 (5H, m), 8.4 (1H, d), 8.5 (1H, d), 8.65 (1H, s), 8.7 (1H, d) ppm. 

LRMS 495 (Mtf), 512 (MNH4 4 *). 

30 

Preparation 3 1 : 

//-[( 1 S)- 1-Phenylethyl)] glycine /-butyl tester 
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A solution of /-butyl bromoacetate (5.0 g, 25.6 mmol) in CH 2 CI 2 (5 mL) was added dropwis 
to a stirred solution of (-)-(<S>cc-methylbenzylamine (4.65 g, 38.5 mmol) in CH 2 C1 2 (40 mL) 
5 at 0 °C, and the mixture was then warmed to room temperature and stirred for 1 8 h. The 
mixture was diluted with CH 2 C1 2 , washed with water, with dilute HCI (1 M) and then dried 
(MgSO,). The solvents were evaporated in vacuo to give //-[(15)-l-phenylethyl)]glycine t- 
butyl ester (2.02 g, 8.6 mmol) as a white powder. 

10' mp 197-202 °C. 

'H (CDCb. 300 MHz) 5 1 .4 (9H, s), 1.9 (3H, d), 3.3 (IH, d), 3.55 (1 H, d), 4.5 (IH, q), 5.3 
(I H, s), 7.3-7.45 (3H, m), 7.5-7.6 (2H, m) ppm. 

5 LR.MS 236 (MPT). 

Preparation 32: 

A^[(l 5 4-Diehloro-7-isoquinolinyl)sulphonyl]-//-[(l 1 S)-l-phenylethyl)3glycine /-butyl ester 




A mixture of NEt 3 (0.59 mL, 4.21 mmol), l,4-dichloro-7-isoquinolinesulphonyl chloride (500 
mg, 1.69 mmol) and Aq(l.S>l-phenylethyl)]glycine /-butyl ester (476 mg, 2.02 mmol) in 
CrI 2 Cl 2 (8 mL) were stirred under N 2 at room temperature for 24 h. The mixture was diluted 
with CH 2 C1 2 (50 mL), washed with dilute HCI (2 M), saturated aqueous NaHCOj, brine, dried 
(Na 2 S0 4 ) and evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using pentane-EtOAc (90:10) as eluant to give A/-[(l,4-dichloro-7- 
isoquinolinyl)sulphonyl]-M[(15)-l-phenylethyl)]gIycine /-butyl ester (420 mg, 0.85 mmol) as 
a colourless oil. 



'H (CDCI3, 300 MHz) 6 1.3 (9H, s), 1.4 (3H, d), 3.9 (IH, d), 4.1 (1H, d), 5.15 (1H, q), 7.1- 
7.25 (5H, m), 8.4 (IH, d), 8.5 (IH, d), 8.65 (IH, s), 8.7 (IH, d) ppm. 
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LRMS 495 (MH + ), 512 (MNH/). 

Preparation 33: 
5 /V-Benzyl-L-alanine /-butyl ester 



Ma Me 

tBuOX L NHj CHO lBuO,C^NH 



6 a 1 



Benzaldehyde (2.69 mL, 26.4 mmol) was added to a stirred slurry of L-alanine /-butyl ester 
(4.0 g, 22.0 mmol) and NEt 3 (3.07 mL, 22.0 mmol) in CU 2 C\ 2 (70 mL) at 23 °C and the 
mixture was stirred for 10 min. NaBH(OAc) 3 (6.44 g, 30.4 mmol) was added portionwise and 
the mixture stirred at 23 °C For 24 h. The mixture was washed with water, dried (MgSOi) and 
the solvents were evaporated in vacuo. The residue was purified by column chromatography 
upon silica gel using CH 2 CI 2 -MeOH (99: 1 to 95:5) as eluant to give to give jY-benzyl-L- 
alanine /-butyl ester (3.97 g, 1 6.9 mmol) as a colourless oil. 

.'H (CDC! 3 , 300 MHz) 8 1.3 (3H, d), 1.5 (9H, s), 2.1 (1 H, s), 3.25 (1H, q), 3.7 (1H, d), 3.8 
(1H, d), 7.2-7.4 (5H, m) ppm. 

LRMS 236 (MH 4 "), 258 (MNa + ). 

Preparation 34: 

TV-Benzy l,4-dichloro-7-isoquinolinyI)sulphonyI]-L-aIanine /-butyl ester 




A solution of l,4-dichloro-7-isoquinoIinesu!phonyl chloride (600 mg, 2.02 mmol) in CH 2 C1 2 
(3 mL) was added to a stirred solution of N-benzyl-L-alanine /-butyl ester (571 mg, 2.43 
mmol) and NEt 3 (0.70 mL, 5.06 mmol) in CH 2 CI 2 (3 mL) and the mixture was stirred at room 
temperature for 24 h. The mixture was diluted with CH 2 CI 2 (50 mL), washed with dilute HCI 
(2 M), saturated aqueous NaHC0 3 , brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using pentane-EtOAc (95:5 
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to 85:15) as eluantto give Af-benzyWV-[(l ,4.dichIoro-7-isoquino!inyl)suIphonyi>L-a!anine /- 
butyl ester (470 mg, 0.95 mmol) as a colourless solid. 



mp 92-96 °C. 



l H (CDCI 3 , 300 MHz) 5 1.3 (9H, s), 1.35 (3H, d), 4.4 (IH, d), 4.7 (IH, q), 4.8 (1H, d), 7.1-7.3 
(3H, m), 7.3-7.4 (2H, m), 8.15 (IH, d), 8.3 (1H, d), 8.45 (1H, s), 8.7 (IH, s) ppm. 



LRMS 495 (MH + ). 
Preparation 35: 

/^-[(I^-Dichloro^-isoquinolinyOsuIphonylJ-L-alanine f-butyl ester 




A solution of l,4-dich!oro-7-isoquinolinesulphonyl chloride (500 mg, 1.69 mmol) in CH 2 CI 2 
(3 mL) was added to a stirred solution of L-alanine /-butyl ester (322 mg, 1 .77 mmol) and 
NEt 3 (0,82 rnL, 5.9 mmol) in CH 2 CI- 2 (6 mL) and the mixture was stirred at 23 °C for 17 h. 
The mixture was diluted with CH 2 CI 2 , washed with dilute HCI (2 M), saturated aqueous 
NaHC0 3 , brine, dried (MgS0 4 ) and evaporated in vacuo. The residue was purified by column 
chromatography upon silica gel using pentane-EtOAc (90; 10 to 50:50) as eluantto give //- 
[(l,4-dichloro-7-isoquinoIinyl)sulphonyl]-L-alaninev-butyl ester (500 mg, 1.23 mmol) as a 
white powder. 



mp 115-1 19 °C. 

'H (CDCI3, 300 MHz) 6 1.2 (9H, s), 1.4 (3H, d), 4.0 (IH, dq), 5.4 (IH, d), 8.25 (IH, d), 8.4 
(IH, d), 8.5 (IH, s), 8.9 (IH, s) ppm. 

LRMS 405 (MT). 



Anal. Found: C, 47.57; H, 4.39; N, 6.72. Calc for C 16 H 18 CI 2 N 2 0 4 S: C, 47.42; H, 4.48; N, 6.91. 
Preparation 36: 
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A^-[( l,4-DichIoro-7-isoquinolinyl)suIphonyl]-D-alanine methyl ester 





^ Mb 

CI o 

A solution of l,4-dichloro-7-isoquinolinesulphonyl chloride (500 mg, 1.69 mmol) in CH,C1 2 

(3 mL) was added to a stirred solution of D-alanine methyl ester (247 mg, 1.77 mmol) and 

NEt 3 (0.82 mL, 5.9 mmol) in CH 2 C\ 2 (6 mL) and the mixture was stirred at 23 °C for 16 h. 

The mixture was diluted with CH 2 CI 2 , washed with dilute HCI (2 M), saturated aqueous 

NaHCOj, brine, dried (MgS0 4 ) and evaporated m vacuo. The residue was purified by column 

chromatography upon silica gel using pentane-EtOAc (90:10 to 50:50) as eluant to give N- 

[(l,4-dichioro-7-isoquinolinyl)sulphonyl]-D-alanine methyl ester(420 mg, 1.16 mmol) as a 
white powder. 



mpl50-152°C. 

5 'H (CDCI 3 , 300 MHz) 8 1.45 (3H, d), 3.55 (3H, s), 4.15 (1H, dq), 5.4 (IH, d), 8.2 (1H, d), 8.4 
(1H, d), 8.5 (1H, s), 8.9 (IH, s) ppm. 

.LRMsses^esflvuT). 

Anal. Found: C, 42.97; H, 3.29; N, 7.42. Calc for C, 3 H 12 C1 2 N 2 0 4 S: C, 42.99; H, 3.33; N, 7.71. 
Preparation 37: 

N-[( 1 ,4-Dich!oro-7-isoquinolinyl)sulphonyl]-L-valine /-butyl ester 




NEt 3 (0.59 mL, 4.2 mmol) was added to a stirred mixture of l,4-dichloro-7- 
isoquinolinesulphonyl chloride (500 mg, 1.69 mmol) and L-valine /-butyl ester (354 mg, 1.69 
mmol) and in CH 2 C1 2 (25 mL) and the mixture was stirred at 23 °C for 3 d. The mixture was 
washed with dilute HCI (2x20 mL, 1 M), saturated aqueous NaHCOj, brine, dried (MgSO*) 
and evaporated in vacuo. The residue was extracted with hexane, which crystallised on 
standing, to giveiV-[(l,4-dichloro-7-isoquinolinyI)suIphonyI]-L-valine /-butyl ester (463 mg, 
1.07 mmol) as a white solid. 
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mp 127-129 °C. 

'H (CDCI3, 300 MHz) 5 0.9 (3H, d), 1.0 (3H, d), 1. 1 (9H, s), 2.0-2.2 (I H, m). 3.8 (1 H, dd), 
5.25 (1H, d), 8.2 (IH, d), 8.35 (1 H, d), 8.5 (IH, s), 8.9 (I H, s) ppm. 

LRMS 433, 435 (MH + ), 450, 452 (MNH 4 + ). 

Anal. Found: C, 49.86i H, 5.13; N, 6.40. Calc for C lg H a CIaN 2 0 4 S: C, 49.89; H, 5.18; N, 6.46. 
Preparation 38: 

N-[( 1 ,4-Dichloro-7-isoquinolinyl)sulphonyl]-D-vaIine /-butyl ester 




Mb^ Ma 

O CI 




D-Valine /-butyl ester has been prepared previously, see: Shepel, E. N.; Iodanov, S.; 
Ryabova, I. D.; Miroshnikov, A. I.; Ivanov, V. T.; Ovchinnikov, Yu A. Bioorg. Khim. 1972, 
2,581-593. 

D-Valine /-butyl ester (354 mg, 1.69 mmol) and then NEt 3 (0.59 mL, 4.2 mmol) were added 
to a stirred solution of l,4-dichloro-7-isoquinolinesu)phonyl chloride (500 mg, 1.69 mmol) 
and in CH,C1 2 (20 mL) and the mixture was stirred at 23 °C for 16 h. The mixture was diluted 
with CH2CI2 (50 mL), washed with saturated aqueous NaHCOj, water, aqueous citric acid (1 
M), water, brine, dried (MgSO„) and evaporated in vacuo. The residue was dissolved in 1- 
Pr 2 0 and hexane was added which gave a precipitate. The solvents were evaporated in vacuo 
and the solid was triturated with hexane to give A/-[(l,4-dichloro-7-isoquinolinyl)sulphonyl]- 
D-valine /-butyl ester (532 mg, 1 .22 mmol) as a white solid. An analytical sample was 
obtained by recrystaliisation.from hexane. 

mp 117-1 19 °C. 

'H (CDCI 3 , 400 MHz) 8 0.9 (3H, d), 1.0 (3H, d), 1.1 (9H, s), 2.0-2.2 (IH, m), 3.8 (IH, dd), 
5.3 (IH, d), 8.2 (IH, d), 8.35 (IH, d), 8.5 (IH, s), 8.9 (IH, s) ppm. 
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LRMS 433, 435 (MH + ). 



Anal. Found: C, 49.99; H, 5.28; N, 6.34. Calc for C^CbN^S: C, 49.89; H, 5.12; N, 6.46. 

5 Preparation 39: 

/V-[( l,4-DichIoro-7-isoquinolinyI)sulphony!]-D-tert-leucine /-butyl ester 




10 A mixture of D-tert-leucine /-butyl ester hydrochloride (250 mg, 1.12 mmol), NEt 3 (0.40 mL, 
2.87 mmol) and l,4-dichloro-7-isoquinolinesulphonyl chloride (330 mg, 1,1 1 mmol) in 
CH 2 CI 2 (20 mL) was stirred at 23 °C for 16 h. The mixture was diluted with CH 2 CU (50 mL), 
washed with water, aqueous citric acid (I M), water, saturated aqueous NaHC0 3 , brine, dried 
(MgSO<i) and evaporated in vacuo. The residue was purified by column chromatography upon 

15 silica gel using hexane-EtOAc (90: 10) as eluant to give iV-[(l,4-dichloro-7- 

isoquinolinyI)sulphonyl]-D-tert-Ieucine /-butyl ester (250 mg, 0.56 mmol) as a white foam. 



mp 140-142 °C. 

20 'H(CDC1 3| 400 MHz) 5 1.0 (9H, s), 1.05 (9H, s), 3.6 (IH, d), 5.35 (IH, d), 8.2 (IH, d), 8.35 
(IH, d), 8.45 (IH, s), 8.85 (IH, s). 

LRMS 447, 449, 45 1 (MH*). 

25 Anal. Found: C, 51.03; H, 5.41; N, 6.13. Calc for C19H24CI2N2O4S: C, 51.01; H, 5.41; N, 6.26. 

Preparation 40: 

N-[( 1 ,4-DichIoro-7-isoquinoIiny I)sulphonyI]-L-phenylalanine /-butyl ester 



aso, 



30 
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A mixture of L-phenylalanine /-butyl ester (352 mg, 1.37 mmol), NEt 3 (0.4I mL, 2.97 mmot) 
and i,4-dich!oro-7-isoquinolinesulphonyl chloride (399 mg, 1.35 mmol) in CH 2 CI 2 (10 mL) 
was stirred at 23 °C for 20 h. The solvents were evaporated in vacuo and the residue 



5 evaporated in vacuo. The residue was purified by column chromatography upon silica gel 
using pentane-EtOAc (90: 10 to 70:30) as eluant to give jV-[(i,4-dich!oro-7- 
isoquinolinyI)sulphonyl]-L-phenylalanine /-butyl ester (450 mg, 0.94 mmol) as a white 
crystallised foam. 

10 'H (CDCl 3 , 300 MHz) 5 1.2 (9H, s), 2.95 (I H, dd), 3.1 (I H, dd), 4.1 (I H, m), 5.3 (1H 9 d), 7.0- 
7.2 (5H, m), 8.1 (1H, d), 8.25 (1H, d), 8.5 (!H, s), 8.75 (1H, d) ppm. 

LRMS 481 (MH T ), 498 (MTMH^). 

15 Preparation 41 : 

A^(BenzyIoxycarbonyl)-0-methyl-D-serine /-butyl ester 



20 Condensed isobutylene gas (35 mL) was added to a solution of 7V-(benzyloxycarbonyl)-0- 
methyl-D-serine dicyclohexlamine salt (2.5 g, 5.76 mmol) in CH2CI2 (35 mL) at -78 °C in a 
steel bomb. Cone. H 2 S0 4 (0.5 mL) was added, the vessel was sealed and the mixture allowed 



was vented and excess isobutylene was allowed to evaporate. The mixture then poured into 
25 aqueous NaHC0 3 (30 mL, 10 %), extracted with CH 2 C1 2 (3x30 mL), and the combined 

organic extracts were dried (Na 2 SC>4) and evaporated in vacuo. The residue was purified by 
column chromatography upon silica gel using hexane-EtOAc (80:20) as eluant to give N- 
(benzyloxycarbonyI)-0-methyl-D-serine /-butyl ester (1.2 g, 3.88 mmol) as a colorless oil. 



30 'H (CDCI 3 , 400 MHz) 5 1.45 (9H, s), 3.35 (3H, s), 3.6 (1H, dd), 3.75 (1H, dd), 4.35 (1H, br 
d), 5.1 (2H, s), 5.6 (1H, br d), 8.4-8.9 (5H, m) ppm. 

LRMS 3 1 0 (MrT), 327 (MNH/). 

35 Preparation 42: 



suspended in EtOAc. This solution was washed with water, brine, dried (MgSOa) and 




to warm to 23 °C [CAUTION: Pressure]. The mixture was stirred at 23 °C for 6 d, the vessel 
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MeO 
IBuOX^O^ 



'^s o MeO^ 

bA °^0 — " tBu °= c ^ NH » 



A solution of A/-(benzyloxycarbonyl)-0-methyl-D-serine /-butyl ester (1.15 g, 3.72 mmol) in 
MeOH (20 ml) was hydrogenated over 10% Pd/C (150 mg) under an atmosphere of H 2 (15 
psi) at 23 °C for 1 8 h. The mixture was filtered and the filtrate evaporated in vacuo. The 
residue was dissolved in Et 2 0, a solution of HC! in EfcO (I M) was added, the solvents were 
evaporated in vacuo to give a white solid and this material was triturated with hexane to give 
O-methyl-D-serine /-butyl ester hydrochloride (0.62 g, 2.90 mmol). 

mp 167-169°C (dec). 

J H (CDCI 3 , 400 MHz) 6 1 .5 (9H, s), 1.8-2.2 (1 H, br s), 3.4 (3H, s), 3.9 (1 H. dd), 4.0 ()H, dd), 
4.2 (I H, t), 8.4-8.9 (3H, br s) ppm. 

LRMS 176 (MFT). 

Anal. Found: C, 45.26; H, 8.59; N, 6.39. Calc for C 8 H| 7 N0 3 »HC1: C, 45.39; H, 8.57; N, 6.62. 
Preparation 43: 

//-[(l,4-Dichloro-7-isoquinoIinyl)sulphqnyl]-0-methyI-D-serine /-butyl ester 




A mixture of O-methyl-D-serine /-butyl ester hydrochloride (300 mg, 1.42 mmol), NEt 3 (0.50 
mL, 3.6 mmol) and l,4-dichloro-7-isoquinolinesulphonyI chloride (420 mg, 1.42 mmol) in 
CH 2 C1 2 (20 mL) was stirred at 23 °C for 3 d. The mixture was diluted with CH 2 C1 2 (30 mL), 
washed with water, aqueous citric acid (1 M), water, saturated aqueous NaHC0 3 , brine, dried 
(MgS0 4 ) and evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using hexane-EtOAc (80:20) as eluant to give M[(l,4-dichloro-7- 
isoquinolinyl)sulphonyl]-<9-methyl-D-serine /-butyl ester (356 mg, 0.82 mmol) as a white 
solid. 
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mp 135-137 °C. 

'H (CDCI3, 400 MHz) 8 1.25 (9H, s), 3.3 (3H, s), 3.6 (1H, dd), 3.7 (1H, dd), 4.1 (IH, brs), 
5.6 (I H, br d), 8.25 (I H, d), 8.35 (1 H, d), 8.5 (1 H, s), 8.9 (I H, s) ppm. 

LRMS 435, 437 (MH + ), 452, 454 (MNH/). 

Anal. Found: C, 47.04; H, 4.62; N f 6.42. Calc for C l7 H2oCI 2 N 2 0 5 S: C, 46.90; H, 4.63; N, 6.44. 
Preparation 44: 

A^[(l,4-DichIoro-7-isoquinoIinyl)sulphonyl]-D-aspartic acid di-/-butyl ester 




A mixture of D-aspartic acid di-/-butyl ester (462 mg, 1.64 mmol), NEt 3 (0.50 mL, 3.6 mmol) 
and l,4-dichIoro-7-isoquinolinesuIphonyl chloride (400 mg, 1.35 mmol) in CH 2 C1 2 (30 mL) 
was stirred at 23 °C for 1 8 h. The mixture was diluted with CH 2 Cl 2 (30 mL), washed with 
dilute HCI (2 M), saturated aqueous NaHCC>3, brine, dried (MgS0 4 ) and evaporated in vacuo 
to give A^-[(l,4-dichloro-7-isoquinoIinyl)sulphonyl]-D-aspartic acid di-f-butyl ester (520 mg, 
1.03 mmol) as a white solid. 

mp 106-1 10 °C. 

l H (CDC! 3 , 400 MHz) 8 1.2 (9H, s), 1.4 (9H, s), 2.7-2.8 (1H, dd), 2.8-2.9 (1H, dd), 4.1 5 (1H, 
m), 8.2 (1H, d), 8.4 (1H, d), 8.5 (1H, s), 8.9 (1H, s) ppm. 

LRMS 507 (MH+). 

Preparation 45: 

7V-[(l,4-Dichloro-7-isoquinolinyI)sulphonyl]-L-proline /-butyl ester 
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A mixture of L-proline /-butyl ester hydrochloride (335 mg, 1.61 mmol), NEt 3 (0.53 mL, 3.78 
mmol)and l,4-dichioro-7-isoquinolinesulphonyl chloride (449 mg, 1.51 mmol) inCH 2 CI 2 (I0 
mL) was stirred at 23 °C for 20 h. The solvents were evaporated in vacuo and the residue 
suspended in EtOAc. This solution was washed with water, brine, dried (MgS0 4 ) and 
evaporated in vacuo. The residue was purified by column chromatography upon silica gel 
using pentane-EtOAc (90: 10 to 70:30) as eluant to give //-[(! ,4-dichioro-7- 
isoquinolinyI)sulphonyl]-L-proIine /-butyl ester (543 mg, 1.26 mmol) as a white solid. 

'H (CDC! 3 , 300 MHz) 8 1.45 (9H, s), 1.8-2. 1 (3H, m), 2. 1-2.3 (IH, m), 3.4-3.6 (2H, m), 4.4 ' 
( 1 H, dd), 8.3 ( 1 H, d), 8.4 ( 1 H, d), 8.5 ( 1 H, s), 8.9 ( 1 H, d) ppm. 

LRJV1S 431 (MH + ), 448, 450 (MNHA 

Anal. Found: C, 50.09; H, 4.62; N, 6.37. Calc for C 18 H 20 CI 2 N 2 O 4 S: C, 50.12; H, 4.67; N, 6.49. 
Preparation 46: , 

//-[(! ,4-DichIoro-7-isoquinolinyI)suIphonyI]-D-proline /-butyl ester 




A mixture of D-proline /-butyl ester hydrochloride (340 mg, 1 .64 mmol), NEt 3 (0.50 mL, 3.6 
mmol) and l,4-dichioro-7-isoquinolinesulphonyl chloride (400 mg, 1.35 mmol) in CH 2 C1 2 (30 
mL) was stirred at 23 °C for 20 h. The mixture was diluted with CH 2 C1 2 (50 mL), washed 
with dilute HC1 (2 M), saturated aqueous NaHC0 3 , brine, dried (MgS0 4 ) and evaporated in 
vacuo to give //-[(l,4-dichloro-7-isoquinolinyl)sulphonyl]-D-proline /-butyl ester (550 mg, 
1.28 mmol) as a white solid. 

mp 80-82 °C. 
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'H (CDCI 3j 400 MHz) 5 I A (9H, s), 1.9-2.0 (3H, m), 2.2 (1H, m), 3.4-3.6 (2H, m), 4.4 (1H, 
m), 8.3 (IH, d), 8.4 (IH, d), 8.5 (IH, s), 8.9 (1H, s) ppm. 

LRMS 431 (MH + ), 448 (MNH 4 + ). 

Anal. Found: C, 49.76; H, 4.75; N, 6.39. Calc for Q 8 H 2 oCI 2 N 2 0 4 S: C, 50. 12; H, 4.67; N, 6.49. 
Preparation 47: 

I ADichloro-7-{[(2RHhydroxymethyI)-l-pyrroIidinyl]sulphonyl}isoquinoIine 




A mixture of (.K)-2-pyrrolidinemethanoI (1.1 mL, i 1.0 mmol), NEt 3 (1.5 mL, 20 mmol) and 
l,4-dichloro-7-isoquinolinesulphonyl chloride (3.0 g, 10 mmol) in CH 2 C1 2 (50 mL) was 
stirred at 23 °C for 30 min. The mixture was diluted with CH 2 C! 2 (50 mL), washed with 
aqueous citric acid (1 N), water, brine, dried (MgS0 4 ) and evaporated in vacuo to give 1,4- 
dichloro-7-{[(2R)-(hydroxymethyl)-l-pyrrolidinyl]sulphonyI}isoquinoIine (4.0 g, 1 1 mmol) 
as a white solid. ' ✓ 

mp 167.5-168.5 °C. 

l H(CDCl 3 , 400MHz)5 1.5-1.55 (IH, m), 1.6-2.0 (3H, m),2.5(lH, brt), 3.3-3.4 (IH, m), 
3.5-3.6 (IH, m), 3.7-3.8 (3H, m), 8.25 (IH, d), 8.4 (IH, d), 8.5 (IH, s), 8.9 (IH, s) ppm. 

LRMS 361, 363 (MH*), 378 (MNH/), 383 (MNa*). 

Anal. Found: C, 46.65; H, 3.91; N, 7.61. Calc for Ci4H 14 C! 2 N 2 0 3 S: C, 46.55; H, 3.91; N, 7.75. 
Preparation 48: 

Methyl 2-{[( 1 ,4-dichloro-7-isoquinolinyl)sulphonyl]amino} isobutyrate 
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A mixture of methyl 2-aminoisobutyrate (3 10 mg, 2.02 mmol), NEt 3 (0.70 mL, 5.05 mmol) 
and l,4-didiloro-7-isoquino!inesulphonyl chloride (500 mg, 1.69 mmol) in CH 2 C\ 2 (30 mL) 
was stirred at 23 °C for 17 h. The mixture was diluted with CH 2 C! 2 (50 mL). washed with 
5 dilute HCI (2 M), saturated aqueous NaHCOj, brine, dried (Na 2 SO M ) and evaporated in vacuo 
The residue was purified by column chromatography upon silica gel using hexane-EtOAc 
(70:30) as eluant to give methyl 2-{[(],4-dichIoro-7- 

isoquinolinyl)sulphonyl]amino}isobutyrate (210 mg, 0.56 mmol) as a white solid. 



10 mp 1 59.5-1 6 1 °C. 

'H (CDCI 3 , 400 MHz) 5 1.5 (6H, s), 3.7 (3H, s), 5.55 (IH, s), 8.25 (IH, d), 8.35 (IH, d), 8.5 
(IH, s), 8.9(IH, s)ppm. 

15 LRMS 377 (MH + ). 

Anal. Found: C, 44.24; H, 3.72; N, 7.29. Calc for C,4H,4CI 2 N 2 0 4 S: C, 44.57; H, 3.74; N, 7.43. 
Preparation 49: 

20 2 -{[(l»4-Dichloro-7-isoquinolinyl)sulphonyl]amino}-2-methylpropanamide 




A mixture of 2-amino-2-methylpropanamide (200 mg, 1 .96 mmol), NEt 3 (0.69 mL, 5.0 mmol) 
25 and l,4-dichloro-7-isoquinolinesuIphonyI chloride (580 mg, 1.96 mmol) in CH 2 C1 2 (20 mL) 
was stirred at 23 °C for 1 7 h. The mixture was diluted with CH 2 C1 2 (50 mL), washed with 
water, aqueous citric acid (1 N), water, brine, dried (MgS0 4 ) and evaporated in vacuo The 
residue was purified by column chromatography upon silica gel using CH 2 Cl 2 -MeOH- 
O.8SONH3 (90:10:1) as eluant to give 2-{[(l,4-dichloro-7-isoquinoIinyI)sulphonyi]amino}-2- 
30 methylpropanamide (228 mg, 0.62 mmol) as a white solid. 



mp 220-222 °C. 
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'H (rfv-MeOH, 400 MHz) 5 1.4 (6H, s), 3.3 (2H, s), 8.4 (IH, dd), S.45 (1H, d), 8.55 ( 1 H, d), 
8.9(lH,s). 

LRMS 362, 364 (MH + ), 379, 381 (MNH/)- 



Anal. Found: C, 42.81; H,3.70;N, 11.15. Calc for C I3 H 13 Cl 2 N3O 3 S-0.25H 2 O: C, 42.58; H, 
3.71; N, 11.46. 

Preparation 50: 
10 Ethyl I-aminocyclobutanecarboxylate 



A solution 1-aminocyciobutanecarboxylic acid (500 mg, 4.34 mmo!) in EtOH (10 mL) was 
1 5 saturated with HC1 gas, and the mixture was stirred at 23 °C for 4 d. The solvents were 
evaporated in vacuo* azeotroping with PhMe and CH 2 CU, to give ethyl 1- 
aminocyclobutanecarboxylate hydrochloride (754 mg, 4.20 mmol) as an off-white solid. 

l H (DMSO-4 300 MHz) 5 1 .25 (3 H, t), 1 .9-2. 1 (2H, m), 2.3-2.5 (4H, m), 4.2 (2H, q) 9 8.8 
20 (2H, br s) ppm. 

LRMS 287 (M 2 fT). 

Preparation 51: 

25 Ethyl l-{[(l,4-dichloro-7-isoquinolinyl)sulphonyI]amino}cyclobutanecarboxyIate 




A mixture of ethyl l-aminocyclobutanecarboxylate hydrochloride (382 mg, 2.12 mmol), NEt 3 
(1.04 mL, 7.43 mmol) and l,4-dich!oro-7-isoquinolinesulphonyl chloride (630 mg,2.12 
mmol) in CH 2 C1 2 (8 mL) was stirred at 23 °C for 18 h. The mixture was diluted with CH 2 C1 2 , 
washed with dilute HC1 (2 M), saturated aqueous NaHC0 3 , brine, dried (MgS0 4 ) and 
evaporated in vacuo. The residue was purified by column chromatography upon silica gel 
using pentane-EtOAc (90:10 to 80:20) as eluant to give ethyl l-{[(l,4-dichloro-7- 



5 
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isoquinolinyl)suiphonyl]amino}cyclobutanecarboxylate (480 mg, 1.19 mmol) as a white 
powder. 



mp 123-125 °C. 

'H (CDCb, 300 MHz) 5 1.2 (3H, t), 1.9-2.1 (2H, m), 2.4-2.6 (4H, m), 4.0 (2H, q), 5.5 (IH, br 
s), 8.25 ( 1 H, d), 8.4 ( 1 H, d), 8.5 ( 1 H, s), 8.9 ( 1 H, s) ppm. 

LRMS 403, 405 (MH + ), 420 (MNH/). 

Preparation 52: 
Cycloieucine ethyl ester 



A solution of cycloieucine (8.94 g, 69.2 mmol) in EtOH (100 mL) was saturated with HCI 
gas, and the mixture was stirred at 23 °C for 2 d. The solvents were evaporated in vacuo, the 
residue was dissolved in water (200 mL) and the solution basifled with solid NaHC0 3 . The 
aqueous solution was extracted with EtOAc (3x100 mL) and the combined extracts were 
washed with brine, dried (MgS04) and evaporated in vacuo. The residue was dissolved in 
hexane-Et 2 0 (1:1) and a solution of HCI jn Et 2 0-dioxane (0.5 M, 1:1) was added which gave 
a precipitate. This off-white solid was collected by filtration and dried to give cycloieucine 
ethyl ester hydrochloride (6.57 g, 33.9 mmol). 

l H (d 6 -DMSO, 400 MHz) 5 1.2 (3H, t), 1.6-1.8 (2H, m), 1.8-2.0 (4H, m), 2.05-2.15 (2H, m), 
4.15 (2H, q), 8.6-8.7 (3H, brs) ppm. 

Preparation 53: 

7/-[(l,4-DichIoro-7-isoquinolinyl)sulphonyl]cycloleucine ethyl ester 



A mixture of cycloieucine ethyl ester hydrochloride (5.56 g, 28.7 mmol), NEt 3 (9.9 mL, 72 
mmol) and l,4-dichloro-7-isoquinolinesuIphonyl chloride (7.10 g, 24.0 mmol) in CH 2 C1 2 (480 




EtOjCT ^NH 2 CISO,- 
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mL) was stirred at 23 °C for 3 d. The mixture was diluted with CH 2 C1 2 , washed with dilute 
HCI (2 M), saturated aqueous NaHC0 3 , brine, dried (Na 2 SC>4) and evaporated in vacuo. The 
residue was purified by column chromatography upon silica gel using pentane-EtOAc (80:20 
to 70:30) as eluant to give /V-[(l,4-dichloro-7-isoquinoIinyI)sulphonyl]cycloleucine ethyl ester 
(6.36 g T 15.2 mmol) as a white solid. 

mp 127-129 °C. 

l H (CDCI3, 400 MHz) 5 1.2 (3H, t), 1.6-1.8 (4H, m), 1.9-2.0 (2H, m), 2.1-2.2 (2H, m), 4.1 
(2H, q), 5.25 ( 1 H, s), 8.25 ( I H, d), 8.35 ( 1 H, d), 8.5 ( 1 H, s), 8.9 ( 1 H, s) ppm. 

LRMS417, 419 (MH*). 

Anal. Found: C, 48.57; H, 4.35; N, 6.58. Calc for C, 7 H, 8 C1 2 N 3 04S: C, 48.93; H, 4.35; N, 6.71. 
Preparation 54: 

I ^-Dichloro-A^ 1 -(hydroxymethy l)cyclopentyl]-7-isoquinolinesulphonamide 



A mixture of 1 -amino- 1-cyclopentylmethanol (559 mg, 4.86 mmol), NEt 3 (0.85 mL, 6.0 
mmol) and l,4-dichloro-7-isoquino!inesulphonyl chloride (1.2 g, 4.05 mmol) in CH 2 CI 2 (80 
mL) was stirred at 23 °C for 16 h. The mixture was diluted with CH 2 CI 2 (50 mL), washed 
with dilute HCI (2 M), saturated aqueous NaHC0 3 , brine, dried (Na 2 S0 4 ) and evaporated in 
vacuo. The residue was purified by column chromatography upon silica gel using CH 2 C1 2 - 
MeOH-0.880NH 3 (95:5:0.5) as eluant, followed by trituration with Et 2 0, to give to give 1,4- 
dichloro-N-[ 1 -(hydroxymethy l)cyclopentyl]-7-isoquinolinesulphonamide (0.62 g, 1.65 mmol) 
as a white solid. 

mp 148-150 °C. 



*H (CDCI 3 , 400 MHz) 5 1.5-1.6 (4H, m), 1.6-1.7 (2H, m), 1.7-1.8 (2H, m), 2.2 (1H, br t), 3.65 
(2H, d), 5.1 (1H, s), 8.3 (1H, d), 8.35 (1H, d), 8.5 (1H, s), 8.9 (1H, s) ppm. 



HO. 



nh 2 aso? 




CI 
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LRMS 375 (MH*). 
Preparation 55: 

A^(l,4-Dichloro-7-isoquino!iny!^ ethyl 
ester . 





2-(Dimethylamino)ethyl chloride (140 mg, 1.3 mmol) was added to a stirred solution of A'- 
[(i,4-dichloro-7-isoquinolinyl)sulphony!]cycloleucirie ethyl ester (200 mg, 0.48 mmol) and 
anhydrous fC 2 C0 3 (80 mg, 0.58 mmol) in DMF (4 mL) under N 2 at 23 °C and the mixture was 
stirred for 2 1 h. The cooled mixture was diluted with EtOAc, washed with water , dried 
CNa 2 S0 4 ), and the solvents were evaporated in vacuo. The residue was dissolved in Et 2 0 and 
a solution of HCI in Et 2 0 ( I M) was added which gave a precipitate. This off-white solid was 
collected by filtration and dried to give to give A^-[(l,4-dichIoro-7-isoquinolinyt)suIphonyl]- 
Af-[2-(dimethylamino)ethyI]cycIoleucine ethyl ester (170 mg, 0.32 mmol). 

mp 238-240 °C. 

'H (DMSO-rf*, 300 MHz) 5 1.15 (3H, t), 1.55-1.7 (4H, m), 2.0-2.1 (2H, m), 2.2-2.35 (2H, m), 
2.8 (6H, s), 3.35-3.45 (2H, m), 3.75-3.85 (2H, m), 4.0 (2H, q), 8.45 (1H, d), 8.5 (1H, d), 8.7 
(lH,s), 8.7(lH,s)ppm. 

LRMS 488, 490 (Mtf). 

Anal. Found: C, 47.53; H, 5.37; N, 7.96. Calc for C 21 H 2 7Cl 2 N 3 O 4 S«0.25H 2 O: C, 47.65; H, 
5.43; N, 7.94. 

Preparation 56: 

Methyl l-{[(l,4-dichloro-7-isoquinolinyl)sulphonyl]amino}cyclohexanecarboxyIate 



Q. 



MbOjC^ nh ? CISO^ 
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15 



20 



25 



Methyl l-aminocyclohexanecarboxylate has been prepared previously, see: Didier, E.: 
Horwell, D. C; Pritchard, M. C. Tetrahedron, 1992, 48, 8471-8490. 

A mixture of methyl l-aminocyclohexanecarboxylate (325 mg, 1.68 mmol), NEt 3 (0.49 mL, 
3.5 mmol) and M-dichloro-7-isoquinolinesulphonyl chloride (415 mg, 1.40 mmol) in CH.CU 
(30 mL) was stirred at 23 °C for 16 h. The mixture was diluted with CH 2 CI 2 , washed with " 
dilute HCI (2 M), saturated aqueous NaHC0 3 , brine, dried (Na 2 SO,) and evaporated in vacuo. 
The residue was purified by column chromatography upon silica gel using hexane-EtOAc 
(80:20 to 70:30) as eluant, followed by trituration with /-Pr 2 0, to give to give methyl 1-{[(1,4- 

dichIoro-7-isoquinolinyl)sulphonyl]amino}-cyclohexanecarboxylate (132 mg, 0.32 mmol) L 
a white solid. 

mp 185-186 °C. 

'H (CDCb. 300 MHz) 5 1.2-1.5 (6H, m), 1 .8-2.0 (4H, m), 3.6 (3H, s), 4.95 (f H, s), 8.25 (I H, 
d), 8.4 ( 1 H, d), S.5 ( I H, s), 8.9 ( 1 H, s) ppm. 

LRMS418(MH + ). 

Anal. Found: C, 48.94; H, 4.43; N, 6.42. Calc for C I7 H I8 C1 2 N 2 0 4 S: C, 48.93; H, 4.35; N, 6.71. 
Preparation 57: 

Methyl 4-aminotetrahydro-2A r -pyran-4-carboxyIate 



0-0 



4-Aminotetrahydro-2/f-pyran-4-carboxyIic acid has been prepared previously, see: Palacin, 
S.; Chin, D. N.; Simanek, E. E.; MacDonald, J. C; Whitesides, G. M.; McBride, M. T.; 
30 Palmore, G. J. Am. Chem. Soc, 1997, J 19, 1 1807-1 1816. 

A solution 4-aminotetrahydro-2#-pyran-4-carboxyIic acid (0.50 g, 3.4 mmol) in MeOH (10 
mL) was saturated with HCI gas at 0-5 °C, and the mixture was then heated at reflux for 3.5 h. 
The solvents were evaporated in vacuo, the residue was dissolved in saturated aqueous 
35 NaHC0 3 and the aqueous solution was extracted with CH 2 C1 2 (2x50 mL). The combined 
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extracts were dried (MgSO*) and evaporated hi vacuo to give methyl 4-aminotetrahydro-2//- 
pyran-4-carboxyIate (410 mg, 2.58 mmol). 

'H (CDCI 3 , 300 MHz) 5 1.4-1.6 (4H, m), 2.05-2.2 (2H, m), 3.6-3.7 (2H, m), 3.75 (3H, s), 3.8- 
5 3.9 (2H, m)ppm. 

LRMS I60(MH + ). 

Preparation 58: 

10 Methyl 4-{f(K4-dichioro-7-isoquinoiinyl)sulphony]]amino}tetrahydro-2//-pyran-4- 
carboxylate 



0 - 0. 

C» 




5 A mixture of methyl 4-aminotetrahydro-2#-pyran-4-carboxylate (400 mg, 2.5 I mmol), NEtj 

(0.44 mL, 3.14 mmol) and l,4-dichloro-7-isoquinolinesulphonyl chloride (621 mg, 2.09 

mmol) in CH 2 C1 2 (30 mL) was stirred at 23 °C for 20 h. The mixture was diluted with CH 2 CI 2 , 

washed with dilute HCI (2 M), saturated aqueous NaHC0 3 , brine, dried (Na 2 S0 4 ) and 

evaporated in vacuo. The residue was purified by column chromatography upon silica gef 

using hexane-EtOAc (80:20) and then CH 2 CI 2 -MeOH-0.880NH 3 (95:5:0.5) as eluant, 

followed by trituration with /-Pr 2 0, to give to give methyl 4-{[(l,4-dichloro-7- 

isoquinolinyI)sulphonyl]amino}tetrahydro-2^-pyran-4-carboxylate (197 mg, 0.47 mmol) as a 
white solid. 



mp 168-170 °C. 



] H (CDCb, 400 MHz) 5 1.8-1.95 (2H, m), 2.1-2.2 (2H, m), 3.5 (3H, s), 3.5-3.7 (4H, m), 5.4 
(1H, s), 8.25 (1H, d), 8.4 (1H, d), 8.5 (1H, s), 8.9 (1H, s) ppm. 

LRMS 419 (MIT). 

Anal. Found: C, 45.97; H, 3.85; N, 6.36. Calc for C I6 H 16 CI 2 N 2 0 5 S: C, 45.83; H, 3.85; N, 6.68. 
Preparation 59: 
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/-Butyl (±)-c/j-2-{[(I,4-dich!oro^ 




/-Butyl (±)-cw-2-aminocyclohexanecarboxyIate has been prepared previously, see: Xie, J.; 
Soieilhac, J. M.; Renwart, N.; Peyroux, J.; Roques, B. P.; Fournie-Zaiuski, M. C. Int. J. Pept. 
Protein Res 1 989, 34, 246-255. 

A mixture of /-butyl (±)-c/5~2-aminocycIohexanecarboxylate hydrochloride (282 mg, 1 .20 
mmol), NEt 3 (0.33 mL, 2.37 mmol) and l,4-dichloro-7-isoquinoIinesulphonyI chloride (282 
mg, 0.95 mmol) in CH 2 CI 2 ( 1 0 mL) was stirred at 23 °C for 1 h. The solvents were evaporated 
in vacuo and the residue suspended in EtOAc (100 mL). This solution was washed with dilute 
HCI (10 mL, I M), water, dried (MgS0 4 ) and evaporated in vacuo to give /-butyl (±)-cm*-2- 
{[(K4-dichloro-7-isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylate (395 mg, 0.86 
mmol) as a white solid. 

l H(CDCI 3 , 300 MHz) 5 I.I-I.8 (16H, m), 1.95-2.1 (1H, m), 2.5-2.6 (1H, m), 3.4-3.55 (IH, 
m), 6.1 (1H, d), 8.25 (1H, d), 8.35 (IH, d), 8.45 (IH, s), 8.9 (IH, s). 

LRMS 459, 461 (MH+). 

Anal. Found: C, 51.99; H, 5.28; N, 6.01. Calc for C 2 oH 2 4Cl 2 N 2 0 4 S: C, 52.29; H, 5J27; N, 6.10. 
Preparation 60: 

Ethyl (±)-cw-2-{[(l,4-dichloro-7-isoquino!inyI)suIphonyl]amino}cyclohexanecarboxyIate 




A mixture of ethyl (±>cw-2-aminocyclohexanecarboxylate hydrochloride (251 mg, L20 
mmol), NEt 3 (0.33 mL, 2.4 mmol) and l,4-dichloro-7-isoquinolinesulphonyl chloride (296 
mg, 1.00 mmol) in CH 2 C1 2 (10 mL) were stirred at 23 °C for 1 h. The mixture was diluted 
with CH 2 C1 2 (100 mL), washed with dilute HCI (30 mL, 1 M), water, dried (MgS0 4 ) and 
evaporated in vacuo to give ethyl (±)-cw-2-{[(l,4-dichloro-7- 
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isoquinoiinyI)sulphonyl]amino}cyclohexanecarboxylate (385 mg 3 0.89 mmol) as a white 
solid. 

'HCCDCb, 400 MHz) 5 1.2 (3H, t), 1.2-1.4 (3H, m), 1.4-1.7 (3H, m). 1 .75-1.85 (I H, m), 2.0- 

2. 1 ( I H, m), 2.65 ( 1 H, q), 3.5-3.6 ( I H, m), 3.95-4.0 (I H, m), 4.05-4. 15 (1H, m), 5.9 ( 1 H, d). 

8.2 (IK d), 8.35 (IH, d), 8.5 (1 H, s), 8.9 ( 1 H, s). 

LRMS431,433 (MH + ). 

Anal. Found: C, 50.45; H, 4.79; N, 6.3 1 . Calc for C I8 H 20 Cl 2 N 2 O.,S: C, 50. 1 2; H, 4.67; N, 6.49. 
Preparation 61: 

/-Butyl cw'-4-{[(l,4-dichIoro-7-isoquinolinyl)sulphonyI]amino}cyclohexanecarboxyIate 



/-Butyl cw-4-aminocyclohexanecarboxyIate has been prepared previously, see: Barnish, L T.; 
James, K.; Terrett, N. K.; Danilewicz, J. C; Samuels, G. M. R.; Wythes, M. J. Eur. Patent, 
1988, EP 274234. 

A mixture of /-butyl cw-4-aminocyclohexanecarboxylate (282 mg, 1 .20 mmol), NEt 3 (0.33 
mL, 2.37 mmol) and l,4-dich!oro-7-isoquinoIinesulphonyI chloride (296 mg, 1.00 mmol) in 
CH 2 C1 2 (10 mL) was stirred at 0 °C for 1 h. The mixture was diluted with CH 2 CI 2 (150 mL), 
was washed with dilute HCI (30 mL, 1 M), water, dried (MgS0 4 ) and evaporated in vacuo. 
The residue was purified by column chromatography upon silica gel using pentane-EtOAc 
(100:0 to 75:25) to give /-butyl cw-4-{[(l,4-dichioro-7- 

isoquinolinyl)sulphonyl]amino}cyclohexanecarboxylate (360 mg, 0.78 mmol) as a white 
solid. 

'H (CDCI 3 , 400 MHz) 8 1.4 (9H, s), 1.5-1.65 (6H, m), 1.75-1.85 (2H, m), 2.3 (1H, m), 3.45 
(1H, m), 4.75 (1H, d), 8.25 (1H, d), 8.4 (1H, d), 8.5 (1H, s), 8.9 (IH, s) ppm. 

LRMS 459, 461 (MH*), 476 (MNH/). 

Anal. Found: C, 52.34; H, 5.28; N, 5.98. Calc for C 2 oH 24 CI 2 N 2 0 4 S: C, 52.29; H, 5.27; N, 6.10. 
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Preparation 62; 

Ethyl tnms-4-iH 1 ,4-dichloro-7-isoquinolinyl)sulphonyl]aniino}cyclohexanecarboxylate 



ElO,C„ 




Ethyl /ra/«-4-aminocyclohexanecarboxyIate lias been prepared previously, see: Skaric, V.; 
Kovacevic, M.; Skaric, D.J. Chem. Sac, Parkin Trans. 1 1976, I 199-1201. 

A mixture of ethyl /r«7«-4-aminocyclohexanecarboxylate (I6S mg, 0.81 mmol), NEt 3 (0.22 
mL, 1 .6 mmol) and l,4-dichloro-7-isoquinoiinesulphonyl chloride (200 mg, 0.67 mmol) in 
CH 2 CI 2 (8 mL) was stirred at 0 °C for I h. The mixture was diluted with CH,CI 2 (100 mL), 
was washed with dilute .HCI (50 mL, I M), water, dried (MgSO.) and evaporated In vacuo to 

give ethyl „™,-4-{[( l,4-dichloro-7-i S oquinolinyl)sul P honyl]amino}cyclohexanecarboxylate 
(232 mg, 0.54 mmol) as a white solid. 

'H(CDCI 3 ,400 MHz)5 1.15-1.3 (5H, m), 1.4-1.55 (2H, m), 1.9-2.0(4H, m), 2.1-2.2 (I H, m), 
3.2-3.3 (1H, m), 4.1 (2H, t), 4.55 (IH, d), 8.25 (1H, d), 8.35 (1H, d), 8.5 (1H, s), 8.9 (1H 5 s) 

LRMS 43 1 (Mff). 

Preparation 63: ' 
l J 4-Dichioro-7-isoquinolinecarbonyl chloride 




A solution of iV-chlorosuccinimide (4.13 g, 3 1 mmol) in MeCN (50 mL) was added dropwise 
to a stirred solution of 7-bromo-l-(2/0-isoquinolone (6.6 g, 29.5 mmol) in MeCN (150 mL) 
which was heating under reflux. The mixture was heated under reflux for an additional 3 h 
and then cooled to room temperature. The resulting precipitate was collected by filtration, 
with MeCN rinsing, and then dried in vacuo to give 7-bromo-4-chloro-l(2/f>isoquinolone 
(6.72 g, 26.0 mmol) as a white solid. 
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mp 24 1-243 °C. 

'H (DMSO-tf*, 300 MHz) 5 7.5 (IH, s), 7.73 (IH, d), 7.8 (IH, dd), 8.3 (I H, s) ppm. 
5 LRMS 259 (MH + ), 5 1 7 (M 2 H + ). 

Anal. Found: C, 4 1 .69; H, 1 .90; N, 5.37. Calc for C 9 H 5 BrC!NO: C, 4 1 .80; H, 1 .95; N, 5.42. 




A mixture of 7-bromo-4-chloro-l(2//)-isoquinoione (1.0 g, 3.87 mmol) and 
bis(triphenylphosphine) palladium (II) chloride (100 mg, 0.14 mmol) in EtOH (15 mL) and 

15 NEt 3 (2 mL) was heated to 100 °C in a pressure vessel under an atmosphere of CO ( 1 00 psi) 
for 48 h. After cooling and venting the vessel, the catalyst was removed by filtration, and the 
filtrate was evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using hexane-EtOAc (50:50) as eluant, and then by crystallisation from /-Pr 2 0. This 
material was Combined with CH^CN washings of the catalyst residues to give ethyl 4-chloro- 

20 l-oxo-l,2-dihydro-7-isoquinolinecarboxyIate (743 mg, 2.95 mmol) as a white solid. 

mp 184-1 86 °C. 

l H (CDC1 3 , 300 MHz) 5 1.45 (2H, tj, 4.45 (2H, q), 7.4 (IH, s), 7.95 (IH, d), 8.4 (IH, d), 9.05 
25 (1H, s) ppm. 

LRMS 252 (MfT), 269 (MNH**), 503 (M 2 fT). 

Anal. Found: C, 57.02; H, 3.99; N, 5.53. Calc for Ci2H 10 CINO 3 : C, 57.27; H, 4.01; N, 5.57. 
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Ethyl 4-chloro-l-oxo-l,2-dihydro-7-isoquinolinecarboxylate (500 mg, 1.99 mmo!) was 
warmed in POCI 3 (3 mL) until a clear solution formed, and was then allowed to stand at 23 °C 
for 18 h. The reaction mixture was poured into warm water, extracted with EtOAc (3x20 
mL), and the combined organic extracts washed with water and saturated brine, dried 
(MgSO^), and evaporated in vacuo. The residue was purified by column chromatography 
upon silica gel using hexane-EtOAc (90:10) as eluant followed by crystallisation from /-Pr 2 0 
to give ethyl l,4-dichloro-7-isoquinolinecarboxylate (377 mg, 1.40 mmol) as a pale pink 
solid. 

mp 92-94 °C. 

'H (CDCb, 300 MHz) 8 1.45 (2H, t), 4.45 (2H, q), 8.25 (1H, d), 8.4-8.45 (2H, m), 9.05 (1H, 
s) ppm. 

LRMS 270(MH + ). 

Anal. Found: C, 53.27; H, 3.48; N, 5.14. Calc for C,2H 9 CI 2 N0 2 : C, 53.36; H, 3.36; N, 5.19. 



Ethyl l,4-dichloro-7-isoquinoIinecarboxylate (500 mg, 1.85 mmol) in THF (2 mL) was 
treated with an aqueous solution of NaOH (3.7 mL, 1 M) and EtOH (few drops) added to give 
a single phase mixture. After stirring at room temperature overnight, HC1 (3.7 mL, 1 M) was 
added to give a thick slurry which was filtered off, washed with water, and crystallised from 
/-PrOH. The fluffy white crystalline solid was triturated with hexane and dried to afford 1,4- 
dichloro-7-isoquinolinecarboxyIic acid (240 mg, 0.99 mmol). 

mp 226-228 °C. 

'H (DMSO-4j, 300 MHz) 8 8.3 (1H, d), 8.4 (1H, d), 8.55 (1H, s), 8.8 (1H, s) ppm. 
LRMS 242 (MtT). 

Anal. Found: C, 49.59; H, 2.08; N, 5.74. Calc for C,oH 5 Cl 2 N0 2 : C, 49.62; H, 2.08; N, 5.78. 
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Oxalyl chloride (144 fiL, 1 .65 mmo!) was added to a suspension of i,4-dichioro-7- 
isoquinolinecarboxylic acid (200 mg, 0.83 mmo!) at room temperature in CH 2 CI 2 (10 mL), 
followed by DMF (I drop). After 30 min the resultant clear solution was evaporated in vacuo 
to afford I,4-dichloro-7-isoquinoIinecarbonyI chloride which was used without further 
purification. 

Preparation 64: 

A^[(I,4-Dichloro-7-isoquinolinyl)carbonyl]glycine /-butyl ester 




A solution of l,4-dich!oro-7-isoquinolinecarbonyl chloride (213 mg, 0.8 mmol) in CH 2 CI 2 (10 
mL) was added to a stirred suspension t>f glycine /-butyl ester hydrochloride (166 mg, 0.99 
mmol) and NEt 3 (253 \iL, 1.82 mmol) in CH 2 C1 2 (5 mL). The reaction mixture was stirred at 
room temperature overnight, quenched with a drop of water and then evapourated m vacuo. 
The residue was purified by column chromatography upon silica gel using hexane-EtOAc 
(70:30) as eluant to give iV-[(l,4-dichloro-7-isoquinolinyl)carbonyl]glycine /-butyl ester (140 
mg, 0.39 mmol). An analytical sample was prepared by crystallisation from /-Pr 2 0-CH 2 C1 2 . 

mp 162-1 64 °C. 

*H (CDC1 3 , 300 MHz) 5 1.5 (9H, s), 4.15-4.2 (2H, m), 6.9 (1H, s), 8.25-8.3 (2H, m), 8.4 (1H, 
s), 8.75 (lH,s) ppm. 

LRMS 355 (MIT). 

Anal. Found: C, 53.98; H, 4.36; N, 7.83. Calc for C, 6 Hi6Cl 2 N 2 0 3 : C, 54.10; H, 4.54; N, 7.89, 
Preparation 65: 
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A solution of I,4-dichloro-7-isoquinolinecarbonyl chloride (450 mg, 1.7 mmol) in CH 2 C1 2 (20 
mL) was added to a stirred solution of P-alanine /-butyl ester hydrochloride (376 mg ? 2.07 
mmol) and NEt 3 (530 jaU 3. SI mmol) in CH 2 CI 2 (10 mL) and the mixture was stirred at room 
temperature for 3 h. The mixture was washed with HCI (2x30mL, 1 M), aqueous NaHC0 3 
(10%, 30 mL), dried (Na 2 SO^), and evaporated in vacuo. The residue was crystallised from /- 
Pr 2 0 to give A'-[(l,4-dichloro-7-isoquinolinyl)carbonylJ-P-alanine /-butyl ester (440 mg, 1.19 
mmol) as a white solid. 

mp 131-133 "C. 

'H (CDCh, 400 MHz) 5 1 .5 (9H, s), 2.6 (2H, t), 3.7-3.8 (2H, m), 7. 15 (I H, or s), 8.2-S.3 (2H, 
m), 8.4 (1H, s), 8.65 (I H, s) ppm. 

LRMS 369 (MH*), 740 (MiJ-T). 

Anal. Found: C, 55.1 1; H, 4.88; N, 7.48. Caic for C I7 H I8 Ci 2 N 2 0 3 : C, 55.29; H, 4.91; N, 7.59. 
Preparation 66: 

A^[(l,4-Dichloro-7-isoquinolinyI)carbonyl]cycloIeucine ethyl ester 




A solution of l,4-dichloro-7-isoquinolinecarbonyI chloride (270 mg, 1.04 mmol) in CH 2 C1 2 
(12 mL) was added to a stirred solution of cycloleucine ethyl ester hydrochloride (300 mg, 
1.55 mmol) and NEt 3 (415 ^L, 2.98 mmol) in CH 2 CI 2 (20 mL) and the mixture was stirred at 
room temperature for lh. The mixture was washed with dilute HCI (2 M), aqueous NaHC0 3 
(10 %), dried (Na 2 S0 4 ), and evaporated in vacuo. The residue was crystallised from /-Pr 2 0 to 
give A^-[(l,4-dichloro-7-isoquinolinyl)carbonyl]cycloleucine ethyl ester (372 mg, 0.98 mmol) 
as a white solid. 
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mp 178-180 °C. 

! H (CDCI3, 300 MHz) 5 1.3 (3H, t), 1.8-2.05 (4H, m), 2.1-2.3 (2H, m), 2.3-2.45 (2H, m), 4.25 
5 (2H, q) 9 6.95 (1H, brs), 8.2-8.25 (2H, m), 8.4 (1H, s), 8.7(1 H, s) ppm. 

LRMS 382 (MH + ) } 398 (MNH/), 763 (M 2 H + ). 

Anal. Found: C, 56.71; H, 4.77; N, 7.27. Calc for C I8 H,8CI 2 N 2 0 3 : C, 56.70; H, 4.76; N, 7.35. 

10 

Preparation 67: ' 

7V-[( 1 ,4-Dichloro-7-isoquinoIinyl)carbonyl]-DL-phenylglycine /-butyl ester 




15 

A solution of l,4-dichloro-7-isoquinolinecarbonyl chloride (450 mg, 1.73 mmol) in CH 2 C1 2 
(20 mL) was added to a stirred solution of DL-phenylglycine /-butyl ester hydrochloride (505 
mg, 2.07 mmol) and NEt 3 (530 |iL, 3.81 mmol) in CH 2 CI 2 (30 mL) and the mixture was 
stirred at room temperature for 3 h. The mixture was washed with dilute HC1 (2x30 mL, 1 
20 M), aqueous NaHC0 3 ( 1 0%), dried (Na 2 S0 4 ), and evaporated in vacuo to give #-[(i,4- 

dichIoro-7-isoquinolinyI)carbonyI]-DL-phenylgIycine /-butyl ester (600 mg, 1.39 mmol) as a 
waxy solid. An analytical sample was prepared by the slow evaporation of a solution in 
CH 2 C1 2 to give a fluffy white solid. 

25 mp 146-149 °C. 

■H (CDCI3, 300 MHz) 5 1.5 (9H, s), 5.7 (1H, d), 7.3-7.5 (6H, m), 8.2-8.3 (2H, m), 8.4 (1H, s), 
8.8 (1H, s)ppm. 

30 LRMS 43 1 (MH+), 86 1 (M 2 H+). 

Anal. Found: C, 60.57; H, 4.76; N, 6.42. Calc for C 22 H 20 CI 2 N 2 O 3 *0.25H 2 O: C, 60.63; H, 4.74; 
N, 6.43 
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Preparation 68: 

jV-[( 1 ,4-Dichloro-7-isoquinoiinyl)carbonyl]-L-phenylglycine /-butyl ester 




A solution of l,4-dichloro-7-isoquinolinecarbonyl chloride (148 mg, 0.57 mmol) in CH 2 CI 2 (6 
mL) was added to a stirred solution of iS , -(+)-phenylglycine /-butyl ester hydrochloride (138 
mg, 0.57 mmol) and NEt 3 (200 ^iL, 1 .44 mmol) in CH 2 CU (5 mL), and the mixture was stirred 
at room temperature overnight. The mixture was diluted with CH 2 CI 2 (25 mL), washed with 
dilute HCI (0.5 M), aqueous NaHC0 3 (10%), brine, dried (Na 2 S0 4 ), and evaporated in vacuo 
to give N-[( 1 ,4-dichloro-7-isoquinolinyI)carbonyl]-L-phenylglycine /-butyl ester (2 1 8 mg, 
0.51 mmol) as a gum. An analytical sample was prepared by trituration with hexane yielding 
a solid. 

mp 173-175 °C. 



■H (CDCI 3 , 300 MHz) 5 1.45 (9H, s), 5.7 (1H, d), 7.3-7.5 (6H, m), 8.25 (2H, s), 8.4 (1 H, s), 
8.8 (1H, s) ppm. 

LRMS 431 (MH + ), 448 (MNH 4 *), 861 (M 2 tT), 883 (M 2 Na + ), 

Anal. Found: C, 58.83; H, 4.88; N, 5.90. Calc for C 22 H 20 Cl 2 N 2 O 3 «>H 2 O: C, 58.80; H, 4.93; N, 
6.23 

Preparation 69: 

A r -[(l,4-Dichloro-7-isoquinoIinyl)carbonyl]-D-phenylglycine /-butyl ester 




A solution of i,4-dich!oro-7-isoquinolinecarbonyI chloride (148 mg, 0.57 mmol) in CH 2 C1 2 (6 
mL) was added to a stirred solution of #-(+)-phenyiglycine /-butyl ester hydrochloride (138 
mg, 0.57 mmol) and NEt 3 (200 \iL, 1.44 mmol) in CH 2 C1 2 (5 mL), and the mixture was stirred 
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at room temperature overnight. The mixture was diluted with CH2CI2 (25 mL), washed with 
dilute HCI (0.5 M), aqueous NaHC0 3 (10 %), brine, dried (Na 2 S0 4 ), and evaporated in vacuo. 
Trituration of the residue with hexane gave //-[(l,4-dich!oro-7-isoquinoIinyl)carbonyI]-D- 
phenylglycine /-butyl ester (203 mg, 0.47 mmol) as a white solid. 

5 

'H (CDCb, 300 MHz) 5 1.4 (9H, s), 5.7 (I H, d), 7.3-7.5 (6H, m), 8.25 (2H, s), 8.4 (I H, s), 8.S 
(1H, s)ppm. 

LRMS 43 I (MH + ), 448 (MNH/), 861 (IVUF-T), 883 (M 2 Na*). 

10 

' Anal. Found: C, 61.17; H, 4.70; N, 6.37. Calc for C 2 2H2oCl 2 N 2 0 3 : C, 61.26; H, 4,67: N, 6.50 
Preparation 70: 

//-[(l,4-Dichloro-7-isoquinoIiny!)carbonyl]-DL-vaIine /-butyl ester 




A solution of l,4-dichloro-7-isoquinoIinecarbonyl chloride (450 mg, 1.73 mmol) in CH 2 C1 2 
(20 mL) was added to a stirred solution of DL-valine /-butyl ester hydrochloride (435 mg, 
20 2.07 mmol) and NEt 3 (530 jliL, 3.81 mmol) in CH 2 C1 2 (10 mL) and the mixture was stirred at 
room temperature for 3 h. The mixture was washed with dilute HCI (1 M), aqueous NaHC0 3 
(10%), dried (Na 2 S0 4 ), and evaporated in vacuo. The residue was crystallised with /-Pr 2 0 to 
giveiy-[(l,4-dichioro-7-isoquinolinyl)carbonyI]-DL-vaIine /-butyl ester (390 mg, 0.98 mmol) 
as a white solid. 

r 

25 

'H (CDC1 3) 400 MHz) 5 1.0-1.05 (6H, m), 1.5 (9H, s), 23-2.4 (1H, m), 4.7-4.8 (1H, m), 6.85 
(1H, d), 8.25-8.3 (2H, m), 8.4 (1H, s), 8.75 (1H, s) ppm. 

LRMS 397 (Mtf), 793 (M 2 H*). 

30 

Anal. Found: C, 57.20; H, 5.53; N, 6.99. Calc for CsIfeCljNzOa: C, 57.44; H, 5.58; N, 7.05. 
Preparation 7 1 : 

A/-[(l ,4-Dichloro-7-isoquinolinyl)carbonyl]-DL-proIine /-butyl ester 

35 
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CO;l 



DL-Pro!ine /-butyl ester hydrochloride (320 mg, 1 .54 mmol) and then NEt 3 (513 jiL, 3.69 
mmol) were added to a stirred solution of l,4-dichloro-7-isoquinoIinecarbonyl chloride (270 
mg, 1.04 mmol) in CH 2 C\ 2 (32 mL) and the cloudy solution was then stirred at room 
temperature for 4 h. The mixture was diluted with CH 2 C! 2 (20 mL), washed with dilute HCI 
(I M), saturated brine, dried (Na 2 S0 4 ), and evaporated in vacuo. The residue was crystallised 
with /-Pr 2 0 to giveiV-[(l,4-dichloro-7-isoquinoIinyI)carbonyI>DL-proIine /-butyl ester (395 
mg, 1 .00 mmol) as a white solid. 

mp 144-146 °C. 

'H(CDCl3, 300 MHz) shows a 3: 1 mixture of ro tamers 5 1.15 (1/4 of 9H, s), 1 .55 (3/4 of 9H, 
s), 1.8-2.15 (3H, m), 2.2-2.4 (IH, m), 3.45-3.9 (2H, m), 4.2-4.3 (1/4 of 1H, m), 4.6-4.7 (3/4 of 
1 H, m), 7.9 ( 1/4 of 1 H, d), 8.05 (3/4 of 1 H, d), 8.2-8.3 ( 1 H, m), 8.4 ( I H, s), 8.55 ( 1 H, s) ppm. 

LRMS 395 (MH*), 789 (M 2 f-T). 

Anal. Found: C, 57.79; H, 5.1 1; N, 6.97. Calc for C 19 H 20 Cl 2 N 2 O 3 : C, 57.73; H, 5.10; N, 7.09. 
Preparation 72: 

//-[(lj4-Dich!oro-7-isoquinoIinyl)carbonyl]-DL-phenylaIanine /-butyl ester 




A mixture of NEt 3 (330 }iL, 2.37 mmol), DL-phenylalanine /-butyl ester hydrochloride (293 
mg, 1.14 mmol) and l,4-dichIoro-7-isoquinolinecarbonyl chloride (247 mg, 0.95 mmol) in 
CH 2 CI 2 (20 mL) was stirred at room temperature for 18 h. The solvents were evaporated in 
vacuo and the residue partioned between dilute HCI (1M) and EtOAc. The organic phase was 
washed with brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The residue was crystallised with 
/-Pr 2 0 to give A^-[(l,4-dichloro-7-isoquinolinyl)carbonyI]-DL-pheny (alanine /-butyl ester (384 
mg, 0.86 mmol) as a white solid. 
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mp 156-157 °C. 

'H(CDCI 3l 300 MHz) 8 1.5 (9H, s), 3.2-3.3 (2H, m), 5.0 (IH, dt), 6.8 (1H, d), 7.2-7.49 (5H. 
5 m), 8.2 (IH, d), 8.25 (1H, d), 8.4 (IH, s), 8.6 (1H, s) ppm. 

LRMS 445 (MH + ). 

Anal. Found: C, 62.02; H, 4.98; N, 6.28. Calc for C^H^Ch^Oy. C, 62.03; H, 4.98; N, 6.29. 

0 

Preparation 73:. 

N-[( 1 ,4-Dich loro-7-isoquinoiinyl)carbonyl]-DL-leucine /-butyl ester 




A solution of l J 4-dichloro-7-isoquinolinecarbonyl chloride (247 mg, 0.95 mmol) in CH 2 CI 2 
(10 mL) was added to a solution of DL-leucine /-butyl ester hydrochloride (255 mg, 1. 14 
mmol) and NEt 3 (330 uL, 2.37 mmol) in CH 2 CI 2 (1 0 mL) and the mixture was stirred at roon 
temperature overnight. The solvents were evaporated in vacuo and the residue was partioned 
between dilute HC1 (I M) and EtOAc. The organic phase was washed with brine, dried 
(Na 2 S0 4 ) and evaporated in vacuo. The residue was crystallised with /-Pr 2 0 to give N-[(l,4- 
dichloro-7-isoquinolinyl)carbonyl]-DL-leucine /-butyl ester (285 mg, 0.69 mmol). 

mp 183-184 °C. 

'H (CDCIj, 300 MHz) 8 1.0-1.1 (6H, m), 1.5 (9H, s), 1.65-1.85 (3H, m), 4.75-4.85 (IH, m), 
6.8 (IH, d), 8.2 (2H, s), 8.4 (IH, s), 8.7 (IH, s) ppm. 

LRMS 411 (MIT). 

Anal. Found: C, 58.39; H, 5.84; N. 6.76. Calc for C 20 H 2 <Cl 2 N 2 O 3 : C, 58.40; H, 5.88; N, 6.S1. 
Preparation 74: 

/-Butyl DL-3-{[(l,4-dichIoro-7-isoquinoIinyI)carbonyl]amino}-3-phenyIpropanoate 
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Cl 



CI 



IBuOX- 




A solution of 1 ,4-dichIoro-7-isoquinolinecarbonyl chloride (247 mg, 0.95 mmol) in CH 2 CI 2 
( 1 0 mL) was added to a solution of DL-3-amino-3-phenyIpropionic acid /-butyl ester (252 
mg, 1. 14 mmol) and NEt 3 (260 |iL, 1 .87 mmol) in CH 2 Cl 2 (10 mL) and the mixture was 
stirred at room temperature overnight. The solvents were evaporated in vacuo and the residue 
was pardoned between dilute HCI (I M) and EtOAc. The organic phase was washed with 
brine, dried (Na 2 S04) and evaporated in vacuo to give /-butyl DL-3-{[(l,4-dichloro-7- 
isoquinoIinyf)carbonylJamino}-3-phenyipropanoate (323 mg, 0.73 mmol). An analytical 
sample was prepared by crystallisation with /-Pr 2 0-hexane to yield a white powder. 

mp 153-155 °C. 

l H (CDCI3, 300 MHz) 5 1.4 (9H, m), 2.9-3.05 (2H, m), 5.6 (I H, dt), 7.2-7.4 (5H, m), 7.9 (1H, 
d), 8.2 (2H, s), 8.4 ( I H, s), 8.7 ( I H, s) ppm. 

LRMS 445 (MH"). 

Anal. Found: C, 61.99; H, 5.07; N, 6.15. Calc for C23H22CI2N2O3: C, 62.03; H, 4.98; N, 6.29, 
Preparation 75: 

7/-[(l,4-Dichloro-7-isoquinolinyl)carbonyI]-DL-aspartic acid a,P-di-/-butyl ester 



A solution of l,4-dichloro-7-isoquinolinecarbonyl chloride (247 mg, 0.95 mmol) in CH 2 CI 2 
(10 mL) was added to a solution of aspartic acid cc,P-di-/-butyl ester hydrochloride (321 mg, 
1.14 mmol) and NEt 3 (330 jiL, 2.37 mmol) in CH 2 C1 2 (10 mL) and the mixture was stirred at 
room temperature overnight. The mixture was diluted with CH 2 C1 2 (30 mL), washed with 
dilute HCI (3x30 mL, 1 M), saturated aqueous Na?C0 3 , brine, dried (MgS0 4 ) and evaporated 
in vacuo. The residue was crystallised from hexane to give, in two crops, Af-[(l,4-dichIoro-7- 
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isoquinolinyi)carbonyI]-DL-aspartic acid cc,0-di-/-butyl ester (298 + 88 mg, 0.63 + 0. 1 9 
mmol) as a fluffy white solid. 

mp 1 12-1 14 °C. 

'H (CDCh, 300 MHz) 8 1.45 (9H, m), 1.55 (9H, m), 2.9 (1H, dd), 3.05 (IH, dd), 4.9-5.0 (IH, 
m), 7.45 (1H, d), 8.25-8.35 (2H, m), 8.45 (IH, s), 8.75 (IH, s) ppm. 



LRMS 469 (MH + ), 491 (MNa + ), 959 (M 2 Na*). 

10 

Anal. Found: C, 56.20; H, 5.57; N, 5.88. Calc for CnH^CbRA: C, 56.29; H, 5.58: N, 5.97. 



Preparation 76: 

0-/-Butyl-Af-[( i ,4-dichloro-7-isoquinolinyl)carbonyl]-DL-serine /-butyl ester 

15 




A solution of l,4-dichIoro-7-isoquinoIinecarbonyl chloride (247 mg, 0.95 mmol) in CH 2 CI 2 
(10 mL) was added to a solution of 0-/-butyl-DL-serine /-butyl ester hydrochloride (288 mg, 
20 1.14 mmol) and NEt 3 (330 \iL 9 2.37 mmol) in CH 2 C1 2 (10 mL) and the mixture was stirred at 
room temperature for 3 h. The mixture was diluted with CH 2 CI 2 (30 mL), washed with HC1 
(1 M), saturated aqueous Na 2 C0 3 , saturated brine, dried (Na 2 S0 4 ) and evaporated in vacuo. 
The residue was crystallised from hexane to give 0-/-butyI-A4(l,4-dichloro-7- 
isoquinoIinyl)carbonyI]-DL-serine /-butyl ester (378 mg, 0.86 mmol) as a white solid. 

25 

mp 116-1 17 °C. 

"H (CDClj, 300 MHz) 5 1.1 (9H, m), 1.5 (9H, m), 3.7 (IH, dd), 3.9 (IH, dd), 4.8-4.9 (IH, m), 
7.15 (IH, d), 8.25-8.35 (2H, m), 8.4 (IH, s), 8.75 (IH, s) ppm. 

30 

LRMS 441 (M*T)> 881 (M 2 HT), 903 (M 2 Na + ). 



Anal. Found: C, 57.15; H, 5.94; N, 6.27. Calc for C 21 H 26 C1 2 N 2 0 4 : C, 57.15; H, 5.94; N, 6.35. 



35 Preparation 77: 
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A^-[(I,4-Dichloro-7-isoquinolinyl)carbonyl]-DL-a-cyclopentyiglycine /-butyl ester 





5 A solution of l,4-dichloro-7-isoquinolinecarbonyl chloride (148 mg, 0.57 mmol) in CH 2 C1 2 (6 
mL) was added to a solution of DL-a-cyciopentylg!ycine /-butyl ester hydrochloride (134 mg, 
0.57 mmol) and NEt 3 (200 fiL, 1 .44 mmol) in CH 2 CI 2 (5 mL) and the mixture was stirred at 
room temperature overnight. The reaction mixture was diluted with CH 2 CI 2 (25 mL), washed 
with dilute HC1 (0.5 M), saturated aqueous Na 2 C0 3 , brine, dried (Na 2 S0 4 ) and evaporated in 

0 vacuo. The residue was crystallised from /-Pr 2 0-hexane to give //-[( I,4-dichloro-7- 
isoquinolinyl)carbonyl]-DL-a-cyclopentylglycine /-butyl ester (198 mg, 0.47 mmol) as a 
white solid. 

l H (CDCI 3 , 300 MHz) 5 1.4-1.9 (I7H, m), 2.3-2.5 (1H, m), 4.8 (1H, dd), 6.85 (IH, d), 8.2-8.3 

1 (2H, m), 8.4 ( 1 H, s), 8.7 (IH, s) ppm. 

LRMS 423 (MH + ), 440 (MNH/), 445 (MNa + ), 845 (M 2 H + ), 867 (M 2 Na + ). 

Anal. Found: C, 59.56; H, 5.72; N, 6.57. Calc for C 21 H 24 C1 2 N 2 0 3 : C, 59.58; H, 5.72; N, 6.62. 

Preparation 78: 

A^-Ben2yl-//-[(l,4-dichloro-7-isoquinoIinyl)carbonyI]glycine /-butyl ester 





Oxalyl chloride (95 fil, 1.09 mmol) and then DMF (2 drops) were added to a stirred 
suspension of l,4-dichloro-7-isoquinolinecarboxylic acid (130 mg, 0.54 mmol) in CH 2 C1 2 (10 
mL), and the mixture was stirred for 30 min. to give a clear solution of the corresponding acid 
chloride. The solvents were evaporated in vacuo and the residue redissolved in CH 2 C1 2 (10 
mL). W-Benzylglycine /-butyl ester hydrochloride (152 mg, 0.59 mmol) and NEt 3 (200 jiL, 
1.44 mmol) were added and the mixture stirred at room temperature overnight. The solvents 
were evaporated in vacuo, and the residue was partioned between Et 2 0 and dilute HC1 (1 M). 
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The organic phase was washed with dilute HC1 (1 M), aqueous Na 2 C0 3 (10 %, 20 mL), 
saturated brine, dried (Na 2 S0 4 ), and evaporated in vacuo. The residue was extracted with hot 
hexane, and the organic solution was decanted from the insoluble material. The organic 
solution was evaporated in vacuo and the residue purified by column chromatography upon 
5 silica gel using hexane-EtOAc (80:20) as eluant to give /V-benzyl-//-[( 1 ,4-dichIoro-7- 
isoquinolinyI)carbonyl]glycine f-butyl ester (130 mg, 0.29 mmol) as an oil. 

'H (CDCIj, 400 MHz) shows a 1:2 mixture of rotamers 8 1.4 (1/3 of 9H, s), 1.5 (2/3 of 9H, s), 
3.75 (1/3 of 2H, s), 4. 1 (2/3 of 2H, s), 4.6 (2/3 of 2H, s), 4.85 (1/3 of 2H, s), 7.2-7.45 (5H, m), 
10 7.9-8.05 (1H, m), 8.2-8.5 (3H, m) ppm. 

LRMS 445 (MH + ), 467 (MNa f ), 889 (M 2 H + ), 911 (M 2 Na + ). 

Preparation 79: 
15 7-(ChIoromethyl)-l,4-dichloro-isoquinoIine 




/ LiBHj (530 mg, 24.3 mmol) was added portionwise to a stirred solution of ethyl 4-chloro-l- 
20 oxo-l,2-dihydro-7-isoquinoiinecarboxylate (3.06 g, 12.2 mmol) in THF (100 mL) and the 
mixture was stirred at room temperature for 1 h. The heterogeneous mixture was quenched 
with dilute HCl (2 M), and extracted with CH 2 CI 2 (2x100 mL) and EtOAc (5x100 mL). The 
remaining solid was taken up in hot EtOH, and allowed to cool to yield a white fluffy solid. 
This solid was combined with the combined organic extracts, evaporated in vacuo and 
25 crystallised with EtOH to give 4-chloro-7-(hydroxymethyl)-l(2//)-isoquinolone (2.19 g, 
10.49 mmol) as a white solid. 

mp 266-268 °C. 

30 'H (DMSO-d 6 , 300 MHz) 5 4.6 (2H, d), 5.4 (IH, t), 7.4 (1H, s), 7.7-7.8 (2H, m), 8.2 (1H, s) 
ppm. 

LRMS 210 (Ml-f), 419 (M.H*). 

35 Anal. Found: C, 57.1 1; H, 3.81; N, 6.54. Calc for Ci 0 H 8 ClNO 2 : C, 57.29; H, 3.85; N, 6.68. 
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A solution of 4-chIoro-7-(hydroxymethyI)-l(2//)-isoquinolone (1.00 g, 4.77 mmol) in POCl 3 
was stirred at 50 °C for 19 h. The reaction mixture was cooled in an ice-bath, quenched by 
the dropwise addition of dilute HCI (I M) (reaction temperature < 30°C) and then partioned 
between water and EtOAc. The aqueous phase was reextracted with EtOAc and the combined 
organic extracts were dried (Na 2 SC>4) and evaporated in vacuo. The residue was purified by 
column chromatography upon silica gel using hexane-EtOAc (80:20) as eluant to give 7- 
(chloromethyl)-l,4-dichloroisoquinoline (870 mg, 3.53 mmol). 

mp 139-14i°C. 



'H (CDCb, 400 MHz) 5 4.8 (2H, s), 7.9 ( I H, d), 8. 1 ( I H, d), 8.3-8.4 (2H, m) ppm. 
LRMS 241 [Ci iH 9 CI 2 ON«H + ; product of MeO (from MeOH) substitution of CI] 
Preparation 80: 

A^[(l,4-DichIoro-7-isoquinoIinyI)methyI]-//-methyl-DL-phenyIgIycine /-butyl ester 




7-(ChloromethyI)-l,4-dichloroisoquinoIine (230 mg, 0.93 mmol) was added to a solution of 
W-methyl-DL-phenyiglycine /-butyl ester (248 mg, 0.96 mmol) andNEt 3 (187 ^L, 1.34 
mmol) in CH 2 CI 2 (5 mL), and the mixture heated at reflux for 15 h. [TLC indicated 
incomplete reaction]. The solvent was evaporated in vacuo, THF (30 mL) and NEt 3 (1 00 \xL, 
0.72 mmol) were added, and the mixture heated at reflux for 24 h. Although the reaction was 
still incomplete, the solvent was evaporated in vacuo, and the residue purified by column 
chromatography upon silica gel using hexane-Et 2 0 (98:2) as eluant to give JV-[(l,4-dichloro-' 
7-isoquinolinyl)methyl]-A'-methyl-DL-phenylglycine /-butyl ester (120 mg, 0.28 mmol) as a 
colourless oil. 
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The corresponding dihydrochloride salt was prepared as follows: a solution of the amine in 
hexane was stirred with a solution of HCI in Et 2 0 (0.5 M). The resulting white precipitate was 
collected by filtration and dried. 

5 mp 120-122 °C. 

'H (CDCI 3 , 400 MHz) 5 1.5 (9H t s), 2.25 (3H, s), 3.8 (1H, d), 3.9 (1H, d), 4.3 (1H, s), 7.3-7.4 
(3H, m), 7.45-7.5 (2H, m), 7.95 (1H, d), 8.15 (1H, d), 8.2 (1H, s), 8.3 (1H, s) ppm. 

10 LRMS 432(MH + ). 

Anal. Found: C, 56.62; H, 5.58; N, 5.63. Calc for C^^Ci^N.CVHCI'HsO: C, 56.86; H, 
5.60; N, 5.77. 

1 5 Preparation 8 1 : 

//-Benzyl-Af-[( I,4-dichloro-7-isoquinoiinyI)methyl]glycine /-butyl ester 




20 7-(Chloromethyl)-l,4-dichloroisoquinoline (378 mg, 1.53 mmol) was added to a stirred 
solution of ^-benzyl glycine /-butyl ester (340 mg, 1.53 mmol) and NEt 3 (256 jaL, 1.84 
mmol) in THF (20 mL) and the mixture heated at reflux for 18 h. The solvent was evaporated 
in vacuo and the residue was purified by column chromatography upon silica gel. using 
hexane-EtOAc (95:5 to 90: 1 0) as eluant to give iV-benzyI-A^[(l ,4-dichloro-7- 

25 isoquinolinyl)methyl]glycine /-butyl ester (245 mg, 0.57 mmol). 

The corresponding dihydrochloride salt was prepared as follows: a solution of the amine in 
Et 2 0 was stirred with a solution of HCI in dioxane (0.5 M). The resulting white precipitate 
was collected by filtration and dried. 

30 

mp 140-143 °C. 

*H (CDC1 3 , 400 MHz) 5 1.4 (9H, s), 3.3 (2H, s), 4.6 (2H, s), 4.8 (2H, s), 7.4-7.45 (3H, m), 
7.75-7.8 (2H, m), 8:35 (1H, d), 8.4 (1H, s), 8.45 (1H, s), 8.8 (1H, d) ppm. 
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LRMS 433 (MH + ). 

Anal. Found: C, 58.91; H, 5.38; N, 5.90. Calc for C^HziCN^CVHCI: C, 59.05; H, 5.39; N, 
5.99. 

Preparation 82: 

•Ate-[(l,4-DichIoro-7-isoquinolinyI)su^ tert-butyl 
ester 




A solution of l,4-dichloro-7-isoquinoIinyIsuIphonyl chloride (250 mg, 0.84 mmol), Ns-tert- 
butyloxycarbonyl-L-lysine terNbutyl ester hydrochloride (286 mg, 0.84 mmol) and 
triethylamine (235 1 .69 mmol) in CH 2 CI 2 (25 ml) was stirred at 23°C for 3h. The reaction 
mixture was washed with water (2 x 20 ml), dried (MgS0 4 ) and concentrated in vacuo to a 
residue which upon trituration with hexane and then i-Pr 2 0 gave A^a-[(l,4-dichloro-7- 
isoquino!inyI)sulphonyl]-//e-/ , er/-butyloxycarbonyl-L-lysine te/Y-butyl ester as a white 
powder (270 mg, 0.48 mmol). 

l H (CDCI 3 , 300 MHz) 8 1.1 (9H, s), 1.35-1.5 (13H, m), 1.6-1.85 (2H, m), 3.0-3.2 (2H, m), 
3.8-3.95 (1H, m), 4.45-4.6 (1H, br m), 5.35 (1H, d), 8.2 (1H, dd), 8.35 (1H, d), 8.45 (1H, s), 
8.8(lH,d)ppm. 

LRMS 562 (MH 4 "), 584 (MNa*). 

Anal. Found: C, 51.04; H, 5.96; N, 7.42. Calc for C24H33CI2N3O6S: C, 51.24; H, 5.91; N, 7.47. 
Preparation 83: 

Na-[( 1 ,4-Dichloro-7-isoquinoIinyl)sulphonyl]-A/iE-/err-butyIoxycarbonyl-D-lysine /erf-butyl 
ester 
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A solution of I,4-dichloro-7-isoquinoIinylsulphonyl chloride (250 mg, 0.84 mmol), Nz-tert- 
butyloxycarbonyl-D-lysine te/Y-butyl ester hydrochloride (286 mg, 0.84 mmol) and 
triethylamine (235 jjlI. * .69 mmoi) in CH 2 CI 2 (25 ml) was stirred at 23°C for 1 8 h. The 
reaction mixture was concentrated in vacuo and die residue purified by column 
chromatography upon silica gel using hexane-EtOAc (70:30) as eluant. Crystallisation from i- 
Pr 2 0 gaveiVa-[(l,4-dichloro-7-isoquinolinyl)suIphonyl]-A^6^bulyloxycarbonyND-lysine 
/er/-butyl ester (285 mg, 0.5 1 mmol). 

'HKCDCI^OO MHz) 5 1.15 (9H,s), 1 .2-1.55 (I3H, m), 1.55-1.8 (2H, m), 3.05-3.15 (2H, m), 
3.85-3.9 (1H, m), 4.5-4.6 (IH, m), 5.4 (1H, brd), 8.2 (1H, d), 8.35 (1H, d), 8.45 (1H, s), 8.8 
(1H, s)ppm. 
15 

LRMS 584 (MNa + ). 

Anal. Found: C, 51.18; H, 5.89; N, 7.33. Calc for C^Cy^OsS: C, 51.24; H, 5.91; N, 7.47. 

20 Preparation 84: 

N-[( 1 ,4-Dichloro-7-isoquinotiny l)sulphony l]-L-glutamine tert-butyl ester 




5 



10 



25 A solution of 1 ,4-dichIoro-7-isoquinoIinyI sulphonylchloride (250 mg, 0.84 mmol), L- 

glutamine ter/-butyl ester hydrochloride (201 mg, 0.84 mmol) and triethylamine (235 1 .69 
mmol) in CH 2 Cl 2 (25 ml) was stirred at 23°C for 18 h. The reaction mixture was washed with 
water (2 x 20 ml) and the solvent removed in vacuo to give A4(l,4-dich!oro-7- 
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isoquinoIinyI)suIphonyl]-L-glutamine tert-butyl ester (309 mg, 0.67 mmol), An analytical 
sample was obtained following crystallisation from EtOAc. 

'H (CDCI 3 ,300 MHz) 5 1.05-U5 (9H, s), 1.8-1.95 (1H, m), 2.1-2.25 (1H, m), 2.35-2.55 (2H, 
5 m), 3.9-4.0 ( 1 H, m), 5.4-5.6 ( ! H, br s), 5.6-5.8 ( 1 H, br s), 5.85 ( 1 H, d), 8.2 ( 1 H, d), 8.3 5 ( 1 H, 
d), 8.5 ( 1 H, s), 8.8(1 H,s)ppm. 

LRMS 462 (MH + ), 479 (MNH/). 

10 Anal. Found: C, 46.66; H, 4.54; N, 8.96. Calc for C, S H 2 ,CI 2 N30 5 S: C, 46.75; H, 4.58; N, 9.09. 

Preparation 85: 

N-[( 1 ,4-Dichloro-7-isoquinolinyI)sulphonyl]-cyclopentylamin 



15 




l,4-Dichloro-7-isoquino!iny (sulphonyl chloride (250 mg, 0.84 mmol) was added to a solution 
of cyclopentylamine (100 jil, 1.0 mmol) and triethylamine (170 pi, 1.22 mmol) in CH 2 CI 2 (15 
ml), and the reaction stirred at room temperature for 18 h. The solution was diluted with 
20 CH 2 C1 2 , washed with 2M hydrochloric acid, saturated aqueous Na 2 C0 3 solution and then 

brine. This solution was dried (MgS0 4 )j and evaporated in vacuo, to give N-[(l,4-dichloro-7- 
isoquinolinyl)suIphonyl]-cyclopentyIamine (250 mg, 0.72 mmol) as a white crystalline solid. 

! H (CDCb, 300MHz) 5 1.4 (2H, m), 1.5-1.7 (4H, m), 1.85 (2H, m), 3.75 (1H, m), 4.6 (1H, d), 
25 8.25 (1H, d), 8.4 (1H, d), 8.5 (1H, s), 8.95 (1H, s) ppm. 

LRMS 346 (MH + ) 

Anal. Found: C, 48.68; H, 4.02; N, 7.97. Calc. for C, 4 H,4CI 2 N 2 0 2 S: C, 48.71; H, 4.09; N, 
30 8.1 1%. 

Preparation 86: 

l,4-Dichloro-7-(l-pyrrolidinylsulphonyl)isoquinoIine 
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Pyrrolidine (96 mg, 1 .35 mmol) was added to a solution of l,4-dichloro-7- 
isoquinolinylsulphonyl chloride (20 mg, 0.67 mmol) in CH 2 C\ 2 (5 ml), and the reaction stirred 
5 at room temperature for 72 h. The mixture was concentrated in vacuo, and the residual solid 
triturated with water, filtered and dried. The crude product was purified by column 
chromatography upon silica gel using EtOAc-hexane (50:50) as eiuant. and recrystallised 
from i-Pr 2 O t to give l,4-dichloro-7-(I-pyrrolidinylsulphonyl)isoquinoIine (67 mg, 0.20 
mmol) as a white solid, 

10 

l H (CDC1 3 , 300MHz) 5 1.8 (4H, m), 3.35 (4H, m), 8.25 (1H, d), 8.4 (1H, d), 8.5 (1H, s), 8.85 
(IH, s) ppm. 

LRMS:33i,333 (MH + ) 

15 

Anal. Found: C, 47.23; H, 3.60; N, 8.32. Calc. for C l3 H, 2 N 2 CI 2 0 2 S: C, 47.14; H, 3.65; N, 
8.46%. 

Preparation 87: 

20 terf-Butyl (2^)-l-[(l,4-dichIoro-7-isoquinolinyl)sulphonyl]-2-piperidinecarboxylate 

oh °7\ N c ' ^ 

Concentrated H 2 S0 4 (2.0 ml) was added to an ice-cold solution of 2-(R)-piperidine carboxylic 
25 acid (415 mg, 3.21 mmol) in dioxan (10 ml). Condensed isobutylene (40 ml) was carefully 
added, and the reaction stirred at room temperature in a sealed vessel for 21 h. The reaction 
mixture was poured into an ice-cooled solution of Et 2 0 (100 ml) and 5N NaOH (20 ml), the 
mixture allowed to warm to room temperature with stirring, and then diluted with water. The 
phases were separated, the organic layer washed with IN NaOH, then concentrated in vacuo, 
30 to half the volume, and extracted with 2N HC1. The combined acidic extracts were basified 
using IN NaOH, and extracted with CH 2 C1 2 , the combined organic solutions dried (MgSO^ 
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and evaporated in vacuo to afford tert-buty\ 2(R)-piperidine carboxylate (210 mg, U4 mmol) 
as an oil. 

1 H (CDCI 3 , 300MHz) 5 1.4-1.6 (1 1 H, m), 1 .75 (3 H, m), 1 .9 ( I H, m), 2.65 (1 H, m), 3.1 ( I H, 
5 m), 3.2(1 H,m)ppm. 

LRMS 1 86 (MH + ). 

l,4-DichIoro-7-isoquinoIinylsulphonyl chloride (245 mg, 0.83 mmol) was added to a solution 
10 of /<?r/-butyl 2(R)-piperidine carboxylate (153 mg, 0.83 mmol) and triethylamine (170 jlxI, 
1.22 mmol) in CH 2 CU (15 ml), and the reaction stirred at room temperature for 18 h. The 
solution was diluted with CH 2 CI 2 , washed with 2M hydrochloric acid, saturated Na 2 C0 3 
solution and then brine, dried (MgSO,,), and evaporated in vacuo. The residual oil was 
purified by column chromatography upon silica gel using an elution gradient of pentane- 
5 EtOAc (100:0 to 90:10), to give /<?r/-butyi (2/?).|-[(l > 4-dichloro-7-isoquinoiinyI)suiphonyl]. 
2-piperidinecarboxylate, (290 mg, 0.65 mmol) as a colourless film. 

, H(CDCI 3 ,400MH 2 )8 1.3 (9H, s), 1.55 (2H, m), 1.7-1.85 (3H, m), 2.2 (1H, m), 3.3 (1H, dd), 
3.9 (1H, dd), 4.75 (1H, d), 8.15 (1H, d), 8.35 (JH, dd), 8.45 (IH, s), 8.8 (1H, s) ppm. 

LRMS 462, 464 (MNH/) 

Anal. Found: C, 50.99; H, 4.95; N, 6.10. Calc. For 0,9^012^043; C, 51.24; H, 4.98; N, - 
6.29%. 

Preparation 88: 

Methyl 4-{[(l,4-dichIoro-7-isoquinolinyl)suIphonyl]amino}-l-methyM- 
piperidinecarboxylate 



/ 




A solution of 4-amino-I-methyl-4-piperidinecarboxylic acid (4.0 g, 15.6 mmol) in methanolic 
HC1 (100 ml) was stirred under reflux for 20 h. The cooled mixture was concentrated in vacuo 
and azeotroped with CH 2 C1 2 to give an oil. This was dissolved in ice-cold Na 2 C0 3 solution 
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and extracted with CH 2 CI 2 (2 x). The combined organic extracts were dried (MgS0 4 ) and 
evaporated in vacuo to afford 4-amino-l-methyI-4-piperidinecarboxyIate (1.6g, 93 mmol) as 
an oil. 

J H (CDCI 3? 400MHz) 5 1 .4-1 .65 (4H, m), 2.1-2.25 (2H, m), 2.35 (3H, s), 2.4-2.55 (4H, m), 
3.75(3H ? s)ppm. 

LRMS 173 (MH + ) 

1 ,4-Dichloro-7-isoquinolinylsulphonyl chloride (1 .0 g, 3.37 mmol) was added to a solution of 
methyl 4-amino-l-methyI-4-piperidinecarboxylate (700 mg, 4.0 mmol) and triethylamine 
(700 1.0 mmol) in CH2CI2 (60 ml), and the reaction stirred at room temperature for 18 h. 
The mixture was concentrated in vacuo, and the residue purified by column chromatography 
upon silica gel using an elution gradient of CH 2 Cl r MeOH-0.880 NH 3 (97:3:0.3 to 95:5:0.5) 
to give methyl 4-{[(l,4-dichloro-7-isoquinolinyl)suIphonyl]amino}-l-methyl-4- 
piperidinecarboxylate (700 mg, 1 .62 mmol) as a white solid. 

'H (CDC! 3) 400MHz) 5 2.05 (2H, m), 2.25 (6H, m), 2.4 (2H, m), 2.55 (2H, m), 3.5 (3H, s), 
8.25 (IH, d), 8.4 (I H, d), 8.5 (I H, s), 8.85 (1H, s) ppm. 

LRMS 432, 434 (MH*) " ' 

Preparation 89: 

N-[(l ,4-Dichloro-7-isoquinolinyl)sulphonyl]-N-(methyl)cycloleucine ethyl ester 




K2CO3 (238 mg, 1.73 mmol) was added to a solution of N-[(l,4-dichloro-7- 
isoquinolinyl)sulphonyl]-cycloleucine ethyl ester (300 mg, 0.72 mmol) in DMF (5 ml), and 
the mixture stirred at room temperature for 40 min. Methyl iodide (47 0.76 mmol) was 
added and the reaction stirred for a further 30 min. at room temperature. The mixture was 
poured into water, extracted with EtOAc, and the combined organic extracts washed with 
water, then brine, dried (Na 2 S0 4 ) and evaporated in vacuo. The residual yellow solid was 
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purified by column chromatography upon silica gel using EtOAc-hexane (20:80) as eiuant to 
give N-[(l,4-dichIoro-7-isoquinolinyl)sulphonyl>N-(methyI)cycloleucine ethyl ester (204 
mg, 0.47 mmol) as a white solid. 

'H(CDCI 3 , 400MHz) 5 1.25 (3H, t), 1.75 (4H, m),2.1 (2H, m), 2.4 (2H, m)3.05 (3H, s), 4.2 
(2H, q), 8.25 (IH, d), 8.35 (IH, d), 8.5 (1H, s), 8.9 (1H, s) ppm. 

LRMS 431,433 (MH + ) 

Anal. Found: C, 50.12; H, 4.66; N, 6.43. Calc. for C, 8 H 20 CI 2 N 2 O 4 S: C, 50.12; H, 4.67; N, 
6.49%. 

Preparation 90: 

4-Bromo-l-chloro-7-isoquinolinesulphonyl chloride 




A suspension of isoquinolinol (1 0 g, 68.9 mmol) in MeCN (250 ml)' at 50°C, was treated with 
A^bromosuccinimide (12.6 g, 70.8 mmol) whereupon almost complete solution occurred 
before a thick white precipitate was formed. After heating under reflux for 3 h, the reaction 
mixture was cooled in ice and the solid filtered, washed with MeCN, and dried to afford 4- 
bromo-l-(2#)-isoquinolone (7.6 g, 34.0 mmol). 

l H (DMSO-rf* 300MHz) 5 7.55 (1H, s), 7.6 (1H, m), 7.75 (IH, d), 7.85 (IH, m), 8.2 (1H, d), 
11.55 (1H, br s) ppm. 

LRMS 223, 225 (MH*). 

4-Bromo-l-(2#>isoquinolone (7.5 g, 33.0 mmol) was added portionwise to chlorosulphonic 
acid (23 ml, 346 mmol) and the resultant solution heated to 100°C for 2 Vz days. After 
cooling, the reaction mixture was poured carefully onto ice to give a white solid which was 
filtered, washed with water, MeCN, and Et 2 0 and air-dried to give a cream solid, 4-Bromo-l- 
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oxo-l,2-dihydro-7-isoquinolinesu!phonyl chloride (-13.5 g) was immediately used without 
further drying. 



mp >300°C. 

5 

'H (DMSO-ck, MHz) 5 7.45 ( I H, s), 7.7 ( I H, d), 8.0 ( 1 H, d), 8.45 ( I H, s), 1 ! .55 ( 1 H, br s) 
ppm. 



To a stirred solution of 4-bromo-l-oxo-l,2-dihydro-7-isoquinoIinesulphonyI chloride (-13.5 
10 g) in acetonitrile (200 ml) was added portionwise POCI 3 (10 ml, 110 mmol). The resultant 
heterogeneous mixture was heated under reflux for 24 h, allowed to cool, and the supernatant 
decanted from the brown oily residues and concentrated to a solid. Extraction of the solid 
into EtOAc gave, after solvent removal, a sticky solid which was triturated with Et 2 0 to 
afford the title compound (3.83 g, 1 1 .0 mmol) as a white solid. 

15 

mp I20.5-121°C. 

*H (DMSO-cfc 300MHz) 8 8.2 (2H, m), 8.5 (IH, s), 8.6 (1H, s) ppm. 

20 Anal. Found: C, 3 1 .2 1 ; H, 1 .27; N, 4.08. Calc for C 9 H4BrCJ 2 NO 2 So0.25H 2 O: 
C,31.29;H, 1.3 1;N, 4.05. 

Preparation 91: 

7/-[(4-Bromo-l-chloro-7-isoquinolinyl)sulphonyl]-D-proline /er/-butyl ester 

25 




4-Bromo-l-chloro-7-isoquinplinesulphonyl chloride (400 mg, 1.17 mmol) in CH 2 C1 2 (20 ml) 
was treated with (D)-proIine rert-butyl ester hydrochloride (250 mg, 1.20 mmol) and 
triethylamine (410 2.94 mmol) and stirred at room temperature for 2 h. The reaction was 
30 diluted with CH 2 CI 2 , washed consecutively with water, 10% aqueous citric acid and brine, and 
then dried (MgS0 4 ) and concentrated in vacuo to give an off-white solid. 
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This was purified by column chromatography upon silica gel eluting with EtOAc - hexane 
(16:84) to give A^[(4-bromo-l-chloro-7-isoquinoIinyl)suIphonyI]-D-proIine /e/Y-butyl ester 
(350 mg, 0.74 mmol) as a white solid. 

mp I28.5-129.5°C. 

'HfCDCIj, 300MHz) 5 LI (9H, s), 1.85-2.0 (3H, m),2.2(lH, m),3.5(2H, m),4.4(lH, dd), 
8.3 (2H, m), 8.6 (1 H, s), S.9 (IH, s) ppm. 

LRMS 475, 477 (MH + ). 

Anal. Found: C, 45.41; H, 4.21; N, 5.83. Calc for C, 8 H2oBrCIN 2 0 4 S: C, 45.44; H, 4.24; R 
5.89. 

Preparation 92: 

N-{[(4-Bromo-l-chIoro-7-isoquinoiinyl)sulphonyl]-N-[2-(dimethyIamino)ethyl]cycioIeucine 
ethyl ester hydrochloride 




Triethylamine (1.02 ml, 7.33 mmol) was added to a solution of 4-bromo-l- 
chloroisoquinolinylsulphonyl chloride (1.0 g, 2.93 mmol) in CH 2 CL (25 ml) and the reaction 
stirred at room temperature for 2 h. The reaction was washed consecutively with IN HC1, 
Na 2 C03 solution, and brine, then dried (Na 2 SC>4) and evaporated in vacuo. The residual oil 
was crystallised from CH 2 Cl 2 -/-Pr 2 0 to give N-{[(4-bromo-l-chloro-7- 
isoquinolinyl)sulphonyl]cycloleucine ethyl ester (380 mg, 0.82 mmol) as a solid. 

'H (CDC1 3 , 300MHz) 8 1.2 (3H, t), 1.6-1.8 (4H, m), 2.0 (2H, m), 2.15 (2H, m), 4.05 (2H, q), 
8.25 (1H, d), 8.35 (IH, d), 8.6 (IH, s), 8.9 (1H, s) ppm. 

LRMS 484 (MNa+) 
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K2CO3 (157 mg, 1.14 mmol) was added to a solution of N-{[(4-bfomo-l-chloro-7- 
isoquinolinyl)sulphonyl]cycloleucine ethyl ester (300 mg, 0.65 mmol) in DMF (5 ml), and the 
solution stirred for 5 min. N^-dimethylaminoethyl chloride hydrochloride (I 12 mg, 0.78 
mmol) was added and the reaction stirred at room temperature for 36 h. The reaction mixture 
was partitioned between water and EtOAc, the layers separated, and the aqueous phase 
extracted with EtOAc. The combined organic solutions were washed with brine, dried 
CNa 2 SO.j) and evaporated in vacuo. The residue was purified by column chromatography upon 
silica gel using CH 2 CI 2 -MeOH-0.880 NH 3 (95:5:0.5) as eluant, to give a gum. This was 
dissolved in an Et 2 0-EtOAc solution, ethereal HC1 added and the mixture evaporated in 
vacuo. The resulting solid was triturated with water, filtered and dried to give N-{[(4-bromo- 
t-chloro-7-isoquinolinyl)sulphonyl]-N-[2-(dimethylamino)ethyI]cycloleucine ethyl ester 
hydrochloride (90 mg, 0. 1 6 mmol) as a solid. 

] H (CDCI3, 300MHz) 5 1.3 (3H, t), 1.65 (2H, m), 1.8 (2H, m), 2.15 (2H, m), 2.4 (2H, m), 2.9 
(6H, m), 3.6 (2H, m), 4.0 (2H, m), 4.2 (2H, q), 8.2 (I H, d), 8.4 (IH, d), 8.65 (1H, s), 8.80 (1H, 
s) ppm. 

LRMS 534 (MIT) 

Anal Found: C, 44.17; H, 4.97; N, 7.24. Calc. for Cii^BK^C^SoHCl: C, 44.30; H, 4.96; 
N 5 7.38%. 

Preparation 93: 

Ethyl 3-{[(l,4-dichloro-7-isoquinolinyl)sulphonyl]amino}-2,2-dimethylpropanoate 
hydrochloride 




The title compound was obtained as a white solid (86%) from 1,4-dichlorosulphonyl chloride 
and ethyl 3-amino-2,2-dimethylpropanoate hydrochloride, following a similar procedure to 
that described in preparation 90. 
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'H(CDCI 37 300MHz) 5 1.25 (9H, m), 3.0 (2H, d), 4.1 (2H, q), 5.4 (1H, t), 8.2 (IH, d), 8.4 
( 1 H, d), 8.5 ( 1 H, s), 8.9 ( I H, s) ppm. 

LRMS 404, 406 (MH + ) 

Anal, found : C, 47.39; H, 4.44: N, 6.73. Calc. for QfiH^CI.N.C^S: C, 47.42; H, 4.48; N, 
6.91%. 

Preparation 94: 

N-[(l,4-Dichloro-7-isoquinoIinyl)sulphonyl]-N-[2-(tetrahydro-2^T-pyran-2- 
y!oxy)ethyl]cycloleucine ethyl ester 



K 2 C0 3 (238 mg, 1.73 mmol) was added to a solution of N-[(l,4-dichloro-7- 
isoquinolinyl)sulphonyl]cycloleucine ethyl ester (600 mg, 1.44 mmol) in DMF (10 ml), and 



bromoethoxy)tetrahydro-2H-pyran (J.C.S. 1948; 4187) (316 mg, 1.44 mmol) in DMF (4 ml) 
was added, followed by sodium iodide (10 mg), and the reaction stirred at 70°C for 23 h. The 
cooled mixture was poured into water, and extracted with EtOAc. The combined organic 
extracts were washed with brine, dried (MgS0 4 ), and evaporated in vacuo. The residual 
yellow oil was purified by column chromatography upon silica gel using hexane-Et 2 0 (75:25) 
as eluant, azeotroped with CH2CI2 and dried under vacuum to afford N-[(l,4-dichIoro-7- 
isoquinoIinyl)su!phonyl]-N-[2-(tetrahydro-2i?-pyran-2-yIoxy)ethyl]cycloleucine ethyl ester 
(341 mg, 0.63 mmol) as a solid. 



l H (CDCI3, 400MHz) 5 1.3 (3H, t), 1.55 (4H, m), 1.65-1.8 (6H, m), 2.15 (2H, m), 2.4 (2H, 
m), 3.5 (1H, m), 3.7 (3H, m), 3.8 (1H, m), 3.95 (1H, m), 4.2 (2H, q), 4.55 (1H, m), 8.35 (2H, 
s), 8.45 (1H, s), 8.9 (1H, s) ppm. 

LRMS 545 (MKT), 562 (MNK**) 




N 



ci 



the suspension stirred at room temperature for 30 min. A solution of 2-(2- 
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10 



15 



20 



Anal. Found: C, 52.3 1; H, 5.58; N, 4.84. Calc. for C 24 H 3 oCI 2 N 2 0 6 So0.3H 2 0: 
C, 52.33; H, 5.60; N, 5.09%. 

Preparation 95: 

M.^l^-dichloro-T-isoquinoIinyOmethylJcycIoIeucine methyl ester 




7-Chloromethyl-l ,4-dichloro-isoquinoline (400 mg, 1 .62 mmo!) was added to a suspension of 
cycloleucine methyl ester (255 mg, 1.78 mmol), K 2 C0 3 (500 mg, 3.62 mrnoi) and sodium 
iodide (15 mg) and the resultant mixture heated to 75°C for 2 !4 h. After cooling, the reaction 
mixture was poured into water and extracted with CH 2 CI 2 (2 x 60 ml). The organic extracts 
were washed with water, brine, dried (Na 2 S0 4 ) and concentrated in vacuo to give an oil. This 
was purified by column chromatography upon silica gel eluting with hexane - EtOAc (85 : 
15) to giveN-[(l,4-dichloro-7-isoquinolinyl)methyl]cycloleucine methyl ester (414 mg, 1.17 
mmol) as a yellow oil. 

A sample of this oil was treated with ethereal HCl, and the mixture evaporated to give the 
hydrochloride salt of the title compound as a white solid. 

'H (CDCI 3 , 300MHz) 8 1.4-1.8 (5H, m), 2.0 (3H, m), 3.75 (3H,'s), 4.15 (2H, s), 8.25 (3H, m), 
8.5 (1H, s), 10.5 (2H, br s) ppm. 

Anal, found: C, 52.53; H, 4.99; N, 6.84. Calc. for C n H, 8 Cl 2 N 2 0 2 oHCl: C, 52.39; H, 4.91; N, 
7.19%. 

Preparation 96: 

(l-Aminocyclopentyl)(4-methyl-l-piperazinyl)methanone dihydrochloride 



o o 



0 
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I-(3-DimethyIaminopropyI)-3-ethyIcarbodiimide hydrochloride (2.49 g, 13.0 mmo!) was 
added portionwise to a cooled (4°C) solution of hydroxybenzotriazole hydrate (1.49 g, 1 1.0 
mmol)and l-[(/er/-butoxycarbonyl)amino]cyclopentanecarboxylic acid (2.29 g, 10.0 mmol) 
in DMF (15 ml), and the mixture stirred for 30 min. N-Methylpiperazine ( 1 . 1 0 g, 1 1.0 mmol) 
was added, the reaction stirred for 30 min. allowed to warm to room temperature and stirring 
continued for a further 17 h. The reaction mixture was evaporated in vacuo , and the residual 
yellow oil partitioned between saturated Na 2 C0 3 solution and EtOAc. The layers were 
separated, the aqueous phase extracted with EtOAc, and the combined organic solutions dried 
(MgSOa) and concentrated in vacuo. The residual solid was pre-adsorbed onto silica gel and 
purified by column chromatography upon silica gel using an elution gradient of 
CH 2 CI 2 -MeOH-0.880 NH 3 (97.5:2.5:0.25 to 90:10: 1) and triturated with Et 2 0 to afford tert- 
butyl l-[(4-methyI-l-piperazinyl)carbonyl]cyclopentyIcarbamate (2.3 I g, 7.4 mmol) as a 
crystalline solid. 

mp I7I-175°C 

! H (CDCI 3 , 300MHz) 5 1.4 (9H, s), 1.7 (6H, m), 2.25 (3H, s), 2.4 (6H, m), 3.65 (4H, m), 4.7 
(lH,brs). 

LRMS312(MH + ) 

A suspension of terr-butyl l-[(4-methyI-l-piperazinyI)carbonyl]cyclopentylcarbamate (2.2 g, 
7.06 mmol) in EtOAc (120 ml) at 4°C was saturated with HC! gas, and the reaction then 
stirred for 4 h. The mixture was azeotroped with EtOAc, then dry Et 2 0, and dried under 
vacuum to afford (l-aminocyciopenty!)(4-methyM-piperazinyI)methanone dihydrochloride 
(2. 1 g) as a white solid. 

mp 267-270°C (Decomp) 

Anal. Found: C, 43.29; H, 7.99; N 3 13.84. Calc. for C,,H 21 N 3 Oo2HCIoH20: C, 43.71; H, 8.34; 
N, 13.90%. 

LRMS212(MtT) 
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PCS9482 Compounds 

As indicated above, suitable inhibitor compounds (agents) for use in the present 
5 invention are disclosed in GB patent application No. 9908410.5 (incorporated herein 
by reference) and in US patent application No. 09/546410 (incorporated herein by 
reference) and European patent application No. 00302778.6 (incorporated herein by 
reference) and in Japanese patent application No. 2000-104725 (incorporated herein 
by reference). It is to be understood that if the following teachings refer to further 
10 statements of inventions and preferred aspects then those statements and preferred 
aspects have to be read in conjunction with the aforementioned statements and 
preferred aspects - viz pharmaceutical compositions either comprising an iUPA 
and/or an iMMP and a growth factor (as well as the uses thereof) or comprising an 
iUPA and an iMMP and an optional, growth factor (as well as the uses thereof). 

I5 

The PCS9482 compounds are pyridine derivatives useful as urokinase inhibitors, and in 
particular to 2-diaminomethyIeneaminopyridine derivatives, alternatively named as 2- 
pyridylguanidine derivatives, useful as urokinase inhibitors. 

20 The PCS9482 compounds are of the general formula (I) :- 



or a pharmaceutical^ acceptable salt thereof, or solvate of either entity, 
25 wherein 

R 1 is H, halogen, CN, C { .<> alkyl optionally substituted by one or more halogen, or C|, 6 alkoxy 
optionally substituted by one or more halogen, 

30 R 2 and R 3 are each independently H, halogen, C|. 6 alkyl optionally substituted by one or more 
halogen or C,. 6 alkoxy, aryl, (C n -alkylene)C0 2 H, (C n -alkylene)C0 2 (C N6 alkyl), (C„- 
a!kylene)CONR 5 R 6 , CH=CHR 7 , CH=CHC0 2 H, CH=CHCONR 5 R 6 , CH=CHS0 2 NR 5 R 6 , 
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C=CR 7 , 0(C m -alkylene)OH, 0(C m -aIkylene)OR 8 , OR 8 , 0(C m -alkylene)CONR 5 R 6 , CH3OR 8 or 
CH 2 NR 5 R 6 , 

R 4 is N=C(NH 2 ) 2 or NHC(=NH)NH 2 , 

R 5 and R 6 are each independently H, Cj. 6 alkyl optionally substituted by OH or C0 2 H, het(Ci. 
6 alkylene) or aryl(C u , alkylene), or can be taken together with the nitrogen to which they are 
attached, to form a 4- to 7-membered saturated ring optionally containing an additional 
hetero-moiety selected from O, S or NR 9 , 
and which ring is optionally benzo-fused, 

and which optionally benzo-fused ring is optionally substituted by up to three substituents 
independently selected from OH, halogen, C0 2 H, C0 2 (C N6 alkyl) and C,. 6 alkyl, 

R 7 is Cj. 6 alkyl, aryl or het; 

R s is C,. 6 alkyl, aryl, het, ary!(CHC0 2 H) or aryl(C,. 6 alkylene); 
R 9 is H, alkyl, or CO(C,^ alkyl); 

wherein "aryl", including the aryl moiety of the aryI(C^ alkylene) group, means phenyl 
optionally substituted by up to three substituents independently selected from halogen, 
alkyl, (C n -alkylene)C0 2 H, (C n -alkylene)CQ 2 (C|^ alkyl), (C n -aIkylene)CN, C w alkoxy, CN, 
(C„-alkylene)CONR 5 R 6 , CH=CHC0 2 H, CH=CHCONR 5 R 6 , CH=CHS0 2 NR 5 R 6 , 0(C m - 
alkylene)OH, CH 2 NR 5 R 6 , and 0(C m -alkylene)C0NR 5 R 6 ; 

"het" means an optionally benzo-fused 5- or 6-membered saturated or unsaturated heterocycle 
linked by any available atom in the heterocyclic or benzo-ring (if present), which heterocyclic 
group is selected from dioxolyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, . 
isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, 
pyrimidinyl, pyridazinyl, pyrazinyl, and pyranyl, 

and which optionally benzo-fused heterocycle is optionally substituted by up to three 
substituents independently selected from halogen, alkyl, (C n -alkylene)C0 2 H, (C n - 
alkyiene)C0 2 (C^ alkyl), (C„-aIkylene)CN, (C„-alkylene)CONR 5 R 6 , CH=CHC0 2 H, 
CH=CHCONR 5 R 6 , CH=CHS0 2 NR 5 R 6 , 0(C ra -alkyIene)OH, CH 2 NR 5 R 6 , and 0(C m - 
alkylene)CONR 5 R 6 ; 

n is 0,1 or 2; 
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m is i or 2; 

and wherein the "C-alkylene" linking groups in the definitions above are optionally 
5 substituted by one or more C|. 6 alky I; 

with the proviso that R 1 , R 2 and R 3 are not all H; 

hereinafter referred to as "substances of the invention". 

10 

"Alky!" groups and the alkyl moiety of "alkoxy" groups can be straight-chain, branched or 
cyclic where the number of carbon atoms allows. 

"Halogen" means F, CI, Br or I. 

15 

The two definitions given for the R 4 moiety are of course tautomeric. The skilled man will 
realise that in certain circumstances one tautomer will prevail, and in other circumstances a 
mixture of tautomers will be present. 

20 Preferably R 1 is H, CN, halogen or methyl optionally substituted by one or more halogen. 

More preferably R ! is H, CN, CI, Br or methyl. 

Most preferably R 1 is CI or Br. 

25 

Preferably R 2 is H, halogen, Cu6 alky! optionally substituted by one or more halogen, aryl, 
CH 2 OR 8 , (C n -alkyIene)CONR 5 R 6 , C0 2 H or CH 2 NR 5 R 6 . 

More preferably R 2 is H, CI, methyl, phenyl, CONHCH 2 Ph, CH 2 OPh, CH 2 NCH 3 Bn, or 
30 pyrrolidinomethyl. 

Most preferably R 2 is H. 

Preferably R 3 is H, CI, Br, CF 3 , aryl, (C n -alkylene)C0 2 H, (C n -alky]ene)C0 2 (Ci. 6 alkyl), (C n - 
35 alkylene)CONR 5 R 6 , CH=CHR 7 , CH=CHC0 2 H, CH=CHCONR 5 R 6 , CH=CHS0 2 NR 5 R 6 , 

C=CR 7 , 0(C m -alkylene)OH, 0(C m -aikylene)OR s , OR 8 , 0(C m -alkylene)CONR 5 R 6 , CH 2 OR 8 , 
or CH 2 NR 5 R 6 . 
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More preferably R 3 is CH=CHC0 2 H, (2-carboxypyrroiidino)S0 2 CH=CH 3 
(cyanophenyi)CH=CH, or (carboxyphenyl)CH=CH. 

5 Yet more preferably R 3 is CH=CHC0 2 H, (2-carboxypyrrolidino)S0 2 CH=CH, (3- 
cyanophenyl)CH=CH, or (3-carboxyphenyl)CH==CH. 

Most preferably R 3 is (2-carboxypyrrolidino)S0 2 CH==CH, (3-cyanophenyl)CH=CH, or (3- 
carboxyphenyi)CH=CH. 

A preferable group of substances of the invention are those' wherein R 1 is H, CN, CI, Br or 
methyl; R 2 is H, CI, methyl, phenyl, CONHCH 2 Ph, CH 2 OPh, CH 2 NCH 3 Bn, or 
pyrrolidinomethyl; and R 3 is CH=CHC0 2 H, (2-carboxypyrrolidino)S0 2 CH=CH, (3- 
cyanophenyl)CH=CH, or (3-carboxyphenyl)CH=CH. 

A yet more preferable group of substances of the invention are those in which R 1 is CI or Br; 
R 2 is H; and R 3 is (2-carboxypyrrolidino)S0 2 CH=CH, (3-cyanophenyI)CH=CH, or(3- 
carboxyphenyl)CH=CH. 

A further preferred group of substances of the invention are those mentioned below in the 
Examples and the salts and solvates thereof. 

In the Synthetic Methods below, unless otherwise specified, the substituents are as defined above 
with reference to the compounds of formula (I) -above. 
25 

Where desired or necessary the compound of formula (I) is converted into a pharmaceutical^ 
acceptable salt thereof A pharmaceutical^ acceptable salt of a compound of formula (I) may be 
conveniently be prepared by mixing together solutions of a compound of formula (I) and the 
desired acid or base, as appropriate. The salt may be precipitated from solution and collected by 
30 filtration, or may be collected by other means such as by evaporation of the solvent 

Synthetic Methods 

Method 1 

35 

Compounds of formula (I) can be obtained from the corresponding 2-aminopyridine 
derivative (II) 
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by reaction with cyanamide (NH 2 CN) or a reagent which acts as a "NHCT=NH" synthon such 
as carboxamidine derivatives, e.g. l/ApyrazoIe-l-carboxamidine (M. S. Bematowicz, Y. Wu, 
G. R. Matsueda,y. Org. Cham., 1992, 57, 2497), the 3,5-dimethylpyrazo!e analogue thereof 
(M.A.Brimble et al, J. Chem.Soc.Perkin Trans J (1990)3 1 1), simple O-alkylthiouronium salts 
or S-alkylisothiouronium salts such as O-methylisothiourea (F.EI-Fehail et al, 
J.Med.Chem.{\9S6), 29, 984), S-methylisothiouronium sulphate (S.Botros et al, 
J.Med.Chem.( 1986)29,874; P. S. Chauhan et al, Ind J. Chem., 1993, 32B, 858) or S- 
ethylisothiouronium bromide (M.L.Pedersen et al, J.Org.Chem.{\993) 58, 6966). 
Alternatively aminoiminomethanesulphinic acid, or aminoiminomethanesuiphonic acid may 
be used (A.E.Miller et al, Synthesis ( 1 986) 777; It.Kim et al, Tet.Lett.( 1 988) 29,3 1 83). 



Other methods for this transformation are known to those skilled in the art (see for example, 
"Comprehensive Organic Functional Group Transformations", 1995, Pergamon Press, Vol 6 
p639, T. L. Gilchrist (Ed.); Patai's "Chemistry of Functional Groups", Vol. 2. "The 
Chemistry of Amidines and Imidates", 1991, 488). 

2-Aminopyridines.(II) may be prepared by standard published methods (see for example, 
"The Chemistry of Heterocyclic Compounds" Vol. 38 Pt. 2 John Wiley & Sons, Ed. F. G. 
Kathawala, G. M. Coppolq, H. F. Schuster) including, for example, by rearrangement from 
the corresponding carboxy-derivative (Hoffmann, Curtius, Lossen, Schmidt-type 
rearrangements) and subsequent deprotection. 

Alternatively, 2-aminopyridines may be prepared by direct displacement of a ring hydrogen 
using the Chichibabin reaction (A. F. Pozharskii et. al Russian Chem. Reviews, 1978, 47, 
1042. C. K. McGill et. al. Advances in Heterocyclic Chemistry 1988, Vol. 44, 1) 

2-Aminopyridines (II) may alternatively be prepared from the corresponding 2-halopyridines 
by direct displacement of a leaving group such as CI or Br with a nitrogen nucleophile such as 
azide (followed by reduction), or by ammonia, or through Pd-catalysis with a suitable amine 
(such as benzylamine) followed by deprotection using standard conditions well-known in the 
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art. Examples of such chemistry is outlined in "The Chemistry of Heterocyclic Compounds" 
Vol. 14, Pts. 2 and 3 John Wiley & Sons, in particular Pt. 2, (1961), Pt. 3 (1962), Pt. 2 - 
supplement (1974) and Pt. 3 - supplement (1974). 

2-Halopyridines may be prepared by methods well known in the literature. For example, by 
treatment of 2-hydroxypyridines (2-pyrimidinones) with halogenating agents such as SOCN 
(Y. S. Lo. El Al. Syn. Comm., 1988, 19, 553), POCI 3 (M A. Walters, Syn. Comm., 1992,22 f 
2829), or POBr 3 (G. J. Quallich, >. Org Chem. % 1992, 57, 761). Alternatively, 2- 
alkoxypyridines may be transformed to the corresponding 2-aminopyridines under Vilsmeir- 
Haack conditions such as POCI 3 + DMF (L-L Lai et. Al. J, Chem. Res. (S), 1996, 194). The •* • 
corresponding N-oxide may be treated with suitable halogenating reactions to directly 
produce 2-halopyridines - e.g. POCI 3 /PCI 5 (M. A. Walters, Tetrahedron Lett., 1995. 42, 
7575). Direct halogenation of the 2-position is possible in the presence of certain ring 
substituents (M. Tiecco eL al. Tetrahedron, 1986, 42, 1475, K. J. Edgar, J. Org Chem. t 
1990,55,5287). 

Method 2 

Compounds of formula (I) can be obtained from the corresponding 2-aminopyridine 
derivative (II) as defined in Method 1 above, via reaction with a reagent which acts as a 

protected amidine(2+) synthon ' 

OH): 

2+ 

PMH^^NHP 1 

such as a compound PNHC(=Z)NHP 1 , PNKTZ'NHP 1 or PNHCZ^NP 1 , where Z is a group 
such as O, or S and Z l is a leaving group such as CI, Br, I, mesylate, tosylate, alkyloxy, etc., 
and where P and P ! may be the same or different and are N-protecting groups such as are 
well-known in the art, such as t-butoxycarbonyl, benzyloxycarbonyl, arylsulphonyl such as 
toluenesulphonyl, nitro, etc. 

Examples of reagents that act as synthons (III) include N, N'-protected-S-alkylthiouronium 
derivatives such as N, N'-bis(t-butoxycarbonyl)-S-Me-isothiourea, N, N'- 
bis(benzyIoxycarbonyl)-S-methylisothiourea, or sulphonic acid derivatives of these (J. Org. 
Chem. 1 986, 51, 1 882), or S-arylthiouronium derivatives such as N, N'-bis(t- 
butoxycarbonyl)-S-(2,4-dinitrobenzene) (S. G. Lammin, B. L. Pedgrift, A. J. Ratcliffe, Tet. 
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Lett. 1996, 37, 6815), or mono-protected analogues such as [(4-methoxy-2,3,6- 
trimethylphenyI)sulphonyl]-carbamimidothioic acid methyl ester or the corresponding 
2,2,5,7,8-pentamethylchroman-6-sulphonyI analogue (D. R. Kent, W. L. Cody, A. M. 
Doherty, Tet. Lett., 1996, 37, 871 1), or S-methyl-N-nitroisothiourea (L.Fishbein et al, 
5 J.Am.Chem.Soc. (1 954) 76, 1 877) or various substituted thioureas such as N, N 1 - bis(t- 
butoxycarbony!)thiourea (C. Levallet, J. Lerpiniere, S. Y. Ko, Tet. 1997, 53, 5291) with or 
without the presence of a promoter such as a Mukaiyama's reagent (Yong, Y.F.; Kowalski, 
J.A.; Lipton, M.A. J. Org. Chem., 1 997, 62, 1 540), or copper, mercury or silver salts, 
particularly with mercury (II) chloride. Suitably N-protected O-alkylisoureas may also be 

1 0 used such as O-methy l-N-nitroisourea (N.Hey boer et al, Rec. Chim. Trav.Pays-Bas 

( 1 962)8 1 ,69). Alternatively other guanylation agents known to those skilled in the art such as 
I-H-pyrazole-l-[N,N , -bis(t-butoxycarbonyJ)]carboxamidine, the corresponding bis-Cbz 
derivative (M. S. Bernatowicz, Y. Wu, G. R. Matsueda, Tet. Lett. 1993, 34, 3389) or mono- 
Boc or mono-Cbz derivatives may be used (B. Drake.. Synthesis, 1994, 579, M. S. 

15 Bernatowicz.. Tet. Lett. 1993, 34, 3389). Similarly, 3,5-dimethyl-l-nitroguanylpyrazole may 
be used (T. Wakay ima et al, Tet.Lett.( 1 986)29,2 1 43). 

The reaction can conveniently be carried out using a suitable solvent such as 
dichloromethane, N,N-dimethylformamide (DMF), methanol. 

20 

The reaction is also conveniently carried out by adding mercury (II) chloride to a mixture of ' 
the aminopyridine (II) and a thiourea derivative of type (III) in a suitable base / solvent 
mixture such as triethylamine / dichloromethane. 




25 The product of this reaction is the protected pyridinylguanidine (IV), which can conveniently 
Be deprotected to give (I) or a salt thereof. For example, if the protecting group P and/or P 1 is 
t-butoxycarbonyl, conveniently the deprotection is carried out using an acid such as 
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trifluoroacetic acid (TFA) or hydrochloric acid, in a suitable solvent such as dichloromethane, 
to give a trifluoroacetate (triflate) salt of (I), either as the mono- or ditriflate. 

If P and/or P 1 is a hydrogenolysabie group, such as benzyloxycarbonyl, the deprotection could 
be performed by hydrogenolysis. 

Other protection / deprotection regimes include : 

nitro (K.Suzuki et al, Chem.Pharm.Bull. (1985)33,1528, Nencioni et al, 
J.Med.Chem.{ 1 99 1 )34,3373, B.T.Golding et al, J.C.S.Chem.Comm.( 1 994)26 13; 
p-toluenesulphonyl (J.F.Callaghan et al, Tetrahedron (1993) 49 3479; 
mesitylsulphonyT(Shiori et ai, Chem.Pharm.BulL(\9$7)35,269&, ibid.( 1987)35,256 1, ibid., 
(1989)37,3432, ibid, (1987)35,3880, ibid., (1987)35,1076; 
2-adamantoyloxycarbonyl (luchi et al, ibid., (1987) 35, 4307; and 
methylsulphonylethoxycarbonyi (Filippov et al, Syn.Leit.( 1994)922) 

It will be apparent to those skilled in the art that other protection and subsequent deprotection 
regimes during synthesis of a compound of the invention may be achieved by conventional 
techniques, for example as described in ^Protective Groups in Organic Synthesis" by T W 
Greene and P G M Wuts, John Wiley and Sons Inc. (1991), and by PJ.Kocienski, in "Protecting 
Groups", Georg Thieme Verlag ( 1 994). 

Method 3 

Compounds with the formula (I) can be obtained from compounds of formula (V): 




(V) 

where Z is a suitable leaving group such as CI, Br or OPh, by displacement of the leaving 
group by the free base of guanidine. 

The free base of guanidine may conveniently be generated in situ from a suitable salt, such as 
the hydrochloride, carbonate, nitrate, or sulphate with a suitable base such as sodium hydride, 
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potassium hydride, or another alkali metal base, preferably in a dry non-protic solvent such as 
tetrahydrofuran (THF), DMSO, N,N-dimethylformamide (DMF), ethylene glycol dimethyl 
ether (DME), N,N-dimethyI acetamide (DMA), toluene or mixtures thereof. Alternatively it 
can be generated from a suitable salt using an alkoxide in an alcohol solvent such as 
potassium t-butoxide in t-butanol, or in a non-protic solvent as above. 

The thus formed free guanidine can be combined with the compound of formula (V) and the 
reaction to form compounds of formula (I) can be carried out at from room temperature to 
200°C, preferably from about 50°C to 150°C, preferably for between 4 hours and 6 days. 

Method 4 

Compounds of the formula (I) when one.or more of R 1 " 3 contains a hydroxy group, may be 
prepared from a suitably "protected" hydroxy derivative, i.e. a compound of the formula (I) 
where one or more of R 1 " 3 contains a corresponding "OP 2 ", where P 2 is a suitable O- 
protecting group such as Obenzyl, The benzyl group may be removed for example by 
catalytic hydrogenation using a palladium on charcoal catalyst in a suitable solvent such as 
ethanol at about 20°C and elevated pressure, optionally in the presence of an excess of an acid 
such as HCI or AcOH, or TFA, or by other known deprotection methods. 
Suitable O-protecting groups and protection/deprotection can be found in the texts by Greene 
and Wuts, and Kocienski, supra. ' 

Method 5 

Compounds of the invention where R 2 or R 3 is or contains a carboxylic acid group or 
carbamoyl group can be made from the corresponding compound where the substltuent is or 
contains a nitrile by frill or partial hydrolysis. Compounds of the invention where R 2 or R 3 is 
or contains a carboxylic acid group can be made from the corresponding compound where the 
substituent is a carbamoyl moiety, by hydrolysis. The hydrolysis can be carried out by 
methods well-known in the art, for example those mentioned in "Advanced Organic 
Chemistry" by J.March, 3rd edition (Wiley-Interscience) chapter 6-5, and references therein. 
Conveniently the hydrolysis is carried out using concentrated hydrochloric acid, at elevated 
temperatures, and the product forms the hydrochloride salt. 

Compounds of the formula (I) where one or more of R\ R 2 or R 3 is or contains CI or Br may 
be dehalogenated to give the corresponding hydrido compounds of formula (I) by 
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hydrogenolysis, suitably using a palladium on charcoal catalyst, in a suitable solvent such as 
ethanol at about 20°C and at elevated pressure. 

Compounds of formula (f) in which one or more of R 2 or R 3 contains an amide moiety may be 
made via reaction of an optionally protected corresponding carboxy compound, by coupling 
with the amine of choice, e.g. via initial formation of the corresponding acid halide or mixed 
anhydride, and subsequent reaction with the amine, followed by deprotection if appropriate. 
Such transformations are well-known in the art. 

Certain of the compounds of formula (I) which have an electrophilic group attached to an 
aromatic ring may be made by reaction of the corresponding hydrido compound with an 
electrophilic reagent. 

For example sulphonylation of the aromatic ring using standard reagents and methods, such 
as fuming sulphuric acid, gives a corresponding sulphonic acid. This can then be optionally 
converted into the corresponding suiphonamide by methods known in the art, for example by 
firstly converting to the acid chloride followed by reaction with an amine. 

Certain of the substances of the invention can be made via cross-coupling techniques such as by 
reaction of a compound containing a bromo-substituent attached to e.g. an aromatic ring, with 
e.g. a boronic acid derivative, an olefin or a tin derivative by methods well-known in the art, for 
example by the methods described in certain of the Preparations below. 

Certain of the substances of the invention having an electrophilic substituent can be made via 
halogen/metal exchange followed be reaction with an electrophilic reagent. For example a 
bromo-substituent may react with a lithiating reagent such as n-butyllithium and subsequently an 
electrophilic reagent such as C0 2 , an aldehyde or ketone, to give respectively an acid or an 
alcohol. 

Substances of the invention are available by either the methods described herein in the 
Methods and Examples or suitable adaptation thereof using methods known in the art. It is to 
be understood that the synthetic transformation methods mentioned herein may be carried out 
in various different sequences 1 in order that the desired compounds can be efficiently 
assembled. The skilled chemist will exercise his judgement and skill as to the most efficient 
sequence of reactions for synthesis of a given target compound. 

EXAMPLES AND PREPARATIONS 
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Melting points were determined using a Gallenkamp melting point apparatus and are 
uncorrected. Nuclear magnetic resonance data were obtained using a Varian Unity 300 or 
Varian Inova 400 spectrometer, and are quoted in parts per million from tetramethylsilane. 
Mass spectral data were obtained on a Finnigan Mat. TSQ 7000 or a Fisons Instruments Trio 
5 1000. The calculated and observed ions quoted refer to the isotopic composition of lowest 
mass. Reference to "ether" in this section should be read as diethyl ether, unless specified 
otherwise. "Ph" represents the phenyl group. 

"Bn" represents the benzyl group. "Me" represents the methyl group. "TLC" means thin layer 
chromatography. "RT" means room temperature. "EtOAc" means ethyl acetate. Other 
10 abbreviations are standard and well-known in the art. Nomenclature has been allocated using 
the IUPAC NamePro software available from Advanced Chemical Development Inc. 

Example 1 : jVM5-Methvl-2-pvridinvnguanidine fl: R 1 = CH.: R 2 « R 3 « ID 

15 Trifluoroacetic acid (2 ml) was added with care to te;*/-butyl N-[(tert- 

butoxycarbonyl)amino][(5-methyI-2-pyridinyl)imino]methylcarbamate (111 mg, 0.32 mmol) 
and the solution stirred at RT for 2 h, diluted with toluene and evaporated to dryness. The 
solid was azeotroped with methylene chloride, and recrystallised from methanol to give the 
trifluoroacetic acid salt of /T-(5-methyl-2-pyridiny])guanidine as a cream-coloured solid (32 

20 mg, 0.1 mmol): 

l H (5, d 6 -DMSO, 300 MHz); 2.2 (3H, s), 6.95 (1H, d), 7.7 (1H, d), 8 A (1H, s), 8.35 (4H, br 
s), 11.05(lH,brs); 
LRMS 151 (MH). 

25 Other compounds of formula (I; R4 is N=C(NH2)2) prepared by the same method are listed in 
Table 1 below. 
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Example 36: 3-(Y£V2-(5-Chloro-2~ lYdiaminomethvlene^aminolo- 

pvridinvDerhenvObenzoic acid 

f I: R 1 = CI: R 2 = H: R 3 = g-CH=CHf3-C gH £ -C0 2 m 

A^'-5-chloroO-[(£)-2-(3-cyanophenyI)ethenyl]-2-pyridinyiguanidine (85 mg, 0.2 mmol) was heated to 
reflux in cone. HCI (1 .5 ml) and acetic acid (0.5 ml) for 48 h. Solvent was removed in vacuo and the 
residue azeotropically dried with toluene to give a light brown solid which was triturated with diethyl 
ether to give 3-((£)-2-{5-chIoro-2-[(diaminomethylene)amino]-3-pyridinyl}ethenyl)benzoic acid as 
an off-white solid (65 mg, 0.2 mmol): 

'H (5, CF 3 C0 2 D ? 400 MHz) 7.2 ( I H, d), 7.4 ( I H, d), 7.5 ( 1 H, t), 7.8 ( 1 H, d), 8. 1 ( I H, d), 8.3 ( 1 H, s), 
8.45 (lH,s), 8.55(IH,s); 
LRMS 3 1 7, 3 1 9 (MH); 
M. Pt. >275°C; 

El. Anal. - Found: C, 49.36; H, 4.24; N, 15.51. Caicd for C15H13CIN4Q3.HCI + 2/3 water: C, 49:35; H, 
4.23; N, 15.35. ■ 

Preparation 1: ;-Butvl f£)-3-r2-amino-5-chloro-3-pvridinvlV2-propenoate 

A mixture of 3-bromo-5-chloro-2-pyridinamine (C. W. Murtiashaw, R. Breitenbach, S. W. Goldstein, 
S. L. Pezzullo, J. Quallich, R. Sarges, J. Org. Chem., 1992, 57, 1930) (8.56 g, 41.4 rnmoi), /-butyl 
acrylate (12. ml, 82 mmol), tri-o-tolylphosphine (2.92 g, 9.6 mmol) and palladium acetate (540 mg, 
2.4 mmol) in triethylamine (130 ml) was heated in a sealed bomb to 150°C for 10 hours. The reaction 
mixture was filtered, the residue washed with EtOAc and the combined filtrates evaporated to a dark 
brown oil. Purification by column chromatography upon silica gel using hexane- EtOAc (7:3) as 
eluant and subsequent crystallisation from hexane at -78°C gave the title compound as a bright yellow 
solid (4.75 g, 18.6 mmol). 

*H (5, CDCI3, 300 MHz) 1.5 (9H, s), 4.7 (2H, br s), 6.3 (IH, d), 7.45 (1H, d), 7.55 (1H , s), 8.0 (1H, 

s); 

LRMS 255, 257 (MH); 

El. Anal. - Found: C, 56.55; H, 5.94; N, 10.91. Calcd for C,2H 15 C1N20 2 : C, 56.58; H, 5.94; N, 10.99. 
Preparation 2: f£ , )-3-r2-Amino-5-chloro-3-pvridinvlV2'Propenoic acid 

/-Butyl (£)-3-(2-amino-5-chloro-3-pyridinyI)-2-propenoate (2 g, 7.8 mmol), was stirred in 3 ml of 
trifluoroacetic acid at ambient temperature for 1 hour. The reaction mixture was diluted with toluene, 
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evaporated to dryness, and the residue triturated with diethyl ether to yield the title compound as 
a pale yellow solid (1 .89 g, 6.0 mmol). 

'H(5, d 6 -DMSO, 300 MHz) 5.0-7.5 (br s), 6.5 (iH, d), 7.65 (IH, d), 7.95 (1H ,s), 8.0 (I H, s); 
LRMS 199, 20! (MH); 

5 EL Anal. - Found: C, 38.4 1 ; H, 2.49; N, 8.87. Calcd for C 8 H 7 CIN 2 0 2 .CF 3 C0 2 H: C, 38.42; H, 2.58; N, 
8.96. 

Preparation 3: /-Butvl 3-f2-amino-5-cliloro-3-pyridinyl)propanoate 

10 To a solution of /-butyl (£)-3-(2-amino-5-chioro-3-pyridinyI)-2-propenoate (500 mg, 2.0 mmol) in 
ethanol ( 1 0 ml) at RT was added sodium borohydride (3 1 7 mg, 8.4 mmol) portionwise and the 
mixture stirred for 1 6 h. After the addition of water, the. ethanol removed in vacuo and the mixture 
extracted with diethyl ether. The ethereal extracts were dried over MgS04, evaporated to dryness and 
purified by column chromatography upon silica gel using hexane- EtOAc (7:3) as eluant to give 

15 butyl 3-(2-amino-5-chloro-3-pyridinyl)propanoate as a colourless oil (340 mg,* 1 .3 mmol). 

*H (5, CDC1 3 , 300 MHz) 1 .4 (9H, s), 2.5 (2H, t), 2.7 (2H, t), 4.6 (2H, br s), 7.2 ( 1 H, d), 7.9 ( 1 H, d); 
LRMS 257, 259 (MH). 

Preparation 4: (i^^-^-Amino-S-chloro^-pvridinvlVA^methvl^-propenamide 

20 

l-Hydroxybenzotriazole.H 2 0 (196 mg, 1.4 mmol), methylamine.HCl (1 14 mg, 1.7 mmol), Hunig's 
base (1.58 ml, 9.1 mmol), l-(3-dimetltylaminopropyl)-3-ethylcarbodiimide.HCl (555 mg, 2.8 mmol) 
and (£)-3-(2-amino-5-chloro-3-pyridinyl)-2-propenoic acid.CF 3 C0 2 H (438 mg, 1.4 mmol) were 
combined in DMF (5 ml) and stirred at RT for 16 h. The reaction mixture was poured into water (50 
25 ml), extracted with EtOAc (3 x 20 ml), and the combined organic extracts washed with saturated 

brine, dried over MgS0 4 , and concentrated to a yellow solid. Trituration with diethyl ether gave the 
title compound (198 mg, 0.9 mmol). 

*H (5, d 6 .DMSO, 300 MHz) 2.7 (3H, d), 6.25 (2H, brs), 6.45 (IH, d), 7.4 (1H, d), 7.6 (IH, s), 7.87 
(lH,brs),7.9(lH,s); 
30 LRMS 212, 214 (MH); 
M. Pt. 188-190°C; 

El. Anal. - Found: 50.88; H, 4.81; N, 19.75. Calcd for C 9 H, 0 ClN 3 O: C, 51.07; H, 4.76; N, 19.86. 
The following compounds of Preparations 5-9 were prepared similarly: 

35 

Preparation 5: 2-amino-Af-benzvlisonicotinamide 
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The title compound was prepared from 2-aminoisonicotinic acid (L. W. Deady, O. L. Korytsky, J. E. 
Rows, Aust. J. Chem., 1982, 35, 2025) and benzylamine: 

'H (5, d 6 -DMSO, 300 MHz) 4.4 (2H, d), 6.05 (2H, s), 6.8 (1H, s), 6.8 (1H, d), 7.2-7.4 (5H, m), 8.0 
5 (IH,d),9.0(lH, brt); 

LRMS 22S (MH); 455 (M 2 H). 

Preparation 6: C^-S-^-Amino^-chloroO-pvridinvD-A^benzvl^-propenamide 

10 The title compound was prepared from (2t)-3-(2-amtno-5-chloro-3-pyridinyI)-2-propenoic acid and 
benzylamine as a yellow solid: 

'H (6, d 6 -DMSO, 300 MHz) 4.2 (2H, d), 6.25 (2H, br s), 6.6 (1H, d), 7.2-7.35 (5H, m), 7.45 (IH, d), 
7.65 ( 1 H, s), 7.95 ( 1 H, s), 8.4 (1 H, br t); 
LRMS 288, 290 (MH); 575, 577, 579 (M 2 H); 
15 El. Anal. - Found: C, 62.32; H, 4.93; N, 14.59. Calcd for C,jH„C1N 3 0: C, 62.61 ;. H, 4.90; N, 14.60. 

Preparation 7: f^-S^-Amino-S-chloro-S-pyridinvn-l-G-hydroxvpiperidino^-propen-l -one 

The title compound was prepared from (£)-3-(2-amino-5-chloro-3-pyridinyI)-2-propenoic acid and 3- 
20 hydroxypiperidine as a white solid: 

'H (5, d 6 -DMSO, 400 MHz) 1.25-1.55 (2H, m), 1.6-1.95 (2H, m), 2.6-3.15 (1H, m), 3.2-4.3 (4H, m), 
4.8-4.85 (1H, m), 6.3 (2H, s), 7.1-7.2 (1H, m), 7.5 (1H, d), 7.9 (1H, s);8.0 (1H, d); 
LRMS 282, 284 (MH); 563, 565, 567 (M 2 H). 

25 Preparation 8: ^-3-(2-Amino-5-chloro-3-pvridinvl)-7V-benzvl-7V-methvl-2-propenamide 

The title compound was prepared from (£)-3-(2-amino-5-chIoro-3-pyridinyI)-2-propenoic acid and N- 
methyl benzylamine as a yellow solid following crystallisation from di/sopropyl ether: 
'H (5, CDC1 3 , 300 MHz) 3.1 (3H, s), 4.6-4.85 (4H, m), 6.8-6.85 (1H, m), 7.2-7.45 (6H, m), 7.5-7.7 
30 (lH,m), 7.95-8.05 (lH,m); 

LRMS 302, 304 (MH); 603 (M 2 H); 
M.Pt. 106-1 09°C; 

El. Anal. - Found: C, 63.33; H, 5.29; N, 13.67. Calcd for C 16 H,6C1N 3 0: C, 63.68; H, 5.34; N, 13.93. 
35 Preparation 9: (•^-3-( , 2-Amino-5-chloro-3-pvridinvlVl-monpholino-2-propen-l-one 
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The title compound was prepared from (2T)-3-(2- amino-5-chIoro-3-pyridinyl)-2-propenoic acid 
and morpholine as a yellow solid following crystallisation from isopropyl alcohol and trituration with 
di&opropyl ether: 

'H (8, CDCI3, 400 MHz) 3.6-3.8 (8H, m), 4.8 (2H, br s), 6.8 (I H, d), 7.55 (1 H, s), 7.6 (IH, d), 8.0 
(IHs); 

LRMS 268, 270 (MH). 

Preparation 10: f£^-2-(2-Amino-5-chloro-3-pvridinvlVA^methvl-l-ethenesulphonamide 

A mixture of 3-bromo-5-chloro-2-pyridinamine (414 mg, 2 mmol), N-methyi ethene sulphonamide 
(266 mg, 2.2 mmol) and triethylamine (555 4 mmol), palladium acetate (1 8 mg, 0,08 mmol) and 
tri-otolylphosphine (50 mg, 0.16 mmol) in DMF (0.5 ml) in a Teflon™ pressure vessel was 
microwaved for 30 sec (full power), allowed to cool to RT and irradiated for a further 30 sec. After 
allowing to cool, the reaction mixture was diluted with water, extracted with EtOAc and the organic 
phase washed with saturated brine, dried over MgS0 4 , and concentrated to a brown semi-solid. 
Purification by column chromatography on silica gel eluting with methylene chloride - methanol 
(95:5), and then crystallisation from methanol gave the title compound (130 mg, 0.5 mmol): 
l H (5, dfi-DMSO, 400 MHz) 2.5 (3H, s), 6.5 (2H, br s), 6.95 (1H, br s), 7.1 (1H, d), 7.35 (1H, d), 7.95 
(IH, s), 8.0 (1H, s); 
LRMS 248, 250 (MH); 
M. Pt. 194-8°C; 

EL Anal. - Found: C, 38.61; H, 4.04; N, 16.61. Calcd for C 8 H,oCIN0 2 S: C, 38.79; H, 4.07; N, 16.97. 
The following compounds of Preparations 1 1-15 were prepared similarly: 
Preparation 11: 5-Chloro-3«rf^)-2-Dhenvlethenviy2-pvridinamine 

The title compound was prepared from 3-bromo-5-chloro-2-pyridinamine and stryene. Purification 
by column chromatography on silica gel eluting with hexane - EtOAc (70:30) gave an oil which 
crystallised from hexane to give 5-chloro-3-[(JF)-2-phenyIethenyl]-2-pyridinamine as a yellow solid: 
*H (5, CDC1 3 , 300 MHz) 4.5 (2H, br s), 6.9 (IH, d), 7.0 (1H, d), 7.2-7.55 (5H, m), 7.6 (IH, s), 8.0 
(lH,s); 

LRMS 231, 233 (MH); 

El. Anal. - Found C, 67.33; H, 4.78; N, 12.00. Calcd for C l3 H n ClN 2 : C, 67,68; H, 4.81; N, 12.14. 
Preparatio n 1 2: 5-Chloro-3-rr£^-2-r4-methoxvphenvnethenvl1-2«Pvridinamine 
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The title compound was prepared from 3-bromo-5-chloro-2-pyridinamine and 4-methoxystryene. 
Purification by column chromatography on silica gel eluting with hexane - EtOAc (80:20) gave an oil 
which crystallised from hexane to give a yellow solid: 

! H (5, CDCI 3 , 300 MHz) 3.8 (3H, s), 4.5 (2H, br s), 6.75 (IH, d), 6.85-7.0 (3H, m), 7.4 (2H, d), 7.55 

(lH,d),7.95(IKd); 

LRMS 261,263 (MH). 

Preparation 13: S-Chloroo-rr^^^-pyridinvnethenvn^-pvridinamine 

The title compound was prepared from 3-bromo-5-chloro-2-pyridinarnine and 2-vinyIpyridine. 

Purification by column chromatography on silica gel eluting with methylene chloride methanol 

(95:5) and repeated using hexane - EtOAc (70:30 to 50:50) as eluant gave a yellow solid: 

l H (6, CDCI3, 300 MHz) 4.7 (2H, br s), 7.05 (1 H, d), 7.2-7.35 (2H, m), 7.55 (1 H, d), 7.6-7.7 (2H, m), 

8.0(I H,d), 8.6(1 H,d); 

LRMS 232, 234 (MH). 

Preparation 14: S-Chloro-3-rr£D-2-cvclohexvlethenvn"2-pvridinamine 

The title compound was prepared from 3-bromo-5-chIoro-2-pyridinamine and vinylcyclohexane. 

Purification by column chromatography on silica gel eluting with hexane - EtOAc (80:20) gave a pale 

yellow oil. An analytical sample was prepared by crystallisation from hexane: 

! H(8 t CDCI3, 300 MHz) 1.1-1.4 (5H, m), 1.5-1.8 (5H, m), 2.1-2.2 (1H, m), 4.5 (2H, br s), 6.0-6.2 

(2H,m),7.4(lH,d),7.9(lH,d); 

LRMS 237, 239 (MH); 

El. Anal. - Found: C, 65.85; H, 7.29; N, 11.84. Calcd for C, 3 H, 7 C1N 2 : C, 65.95; H, 7.24; N, 11.83. 

Preparation 15: 3-ff^>-2-f2-Amino-5-chloro-3-pvridinvnethenvnbenzonitrile 

The title compound was prepared from 3-bromo-5-chloro-2-pyridinamine and 3-cyanostyrene. 
Methylene chloride extracts of the crude reaction mixture were concentrated and the desired product 
purified by column chromatography on silica gel eluting with methylene chloride - methanol (98:2) to 
give a yellow solid: 

l H (5, CDC1 3 , 300 MHz) 6.4 (2H, br s), 7.2 (IH, d), 7.35 (1H, d), 7,55 (1H, t), 7.7 (1H, d), 7.8-7.9 
(3H, m), 8.15 (IH, s); 
LRMS 256, 258 (MH); 
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M. Pt. >275°C; 

El. Anal. - Found: C, 65.49; H, 3.96; N, 16.21. Calcd for C| 4 HioCIN 3 : C, 65.76; 3.94; N, 16.43. 
Preparation 16: 3-lY£V2-n .3-Benzodioxol-5-vOethenvn-5-chloro-2-pvridinamine 

5 

A solution of 3-bromo-5-chIoro-2-pyridinamine (318 mg, 1.5 mmol), [(£)-2-(l,3-benzodioxol-5- 
yl)ethenyl](tributyl)stannane (250 mg, 1.7 mmol) (A. J. Bridges, A. Lee, C. E. Schwatrz, M. J. Towle, 
B. A. Littlefleld, Bioorg.Med. Chem. y 1993, 1, 403), palladium acetate (19 mg, 0.08 mmol) and tri-o- 
tolylphosphine (50 mg, 0.16 mmol) in DMF (0.5 ml) and triethylamine (0.5 ml) in a teflon pressure 

10 vessel was heated in a microwave (full power) for 20 sec, allowed to cool to RT heated in a 

microwave for a further 20 sec and then I min 20 sec. After allowing to cool, the reaction mixture 
was poured into water (20 ml) and extracted with EtOAc (3 x 20 ml). The combined extracts were 
washed with water (2 x 20 ml), dried over MgSC>4 and concentrated. Recrystallisation from EtOAc - 
hexane gave the title compound as a brown solid (170 mg, 0.6 mmol): 

15 ! H (5, CDC1 3 , 300 MHz) 4.55 (2H, br s), 6.0 (2H, s), 6.7 (1H, d), 6.8 (1 H, d), 6.9-7.0 (2H, m), 7.05 
(1H, s),7.55(IH, s), 7.95 (IH, s); 
LRMS 275, 277 (MH). 

. Preparation 17: 5-Chloro-3-f2-phenvlethvnvlV2-pvridinamine 

20 

A solution of 3-bromo-5-chioro-2-pyridinamine (414 mg, 2.0 mmol), phenyl acetylene (225 mg, 2.2 
mmol), copper (I) chloride (16 mg, 0.16 mmol), triethylamine (555 \xl 9 4.0 mmol) and 
dichlorobis(triphenylphosphine)palladium (II) (32 mg, 0.05 mmol) in DMF (0.5 ml) in a teflon 
pressure vessel was heated in a microwave (full power) for 30 sec, allowed to cool to RT and reheated 

25 for a further 30 sec. After cooling to RT, the reaction mixture was partioned between water - EtOAc, 
and the organic phase washed with sat. brine, dried over MgSC>4, and concentrated. Purification by 
column chromatography on silica gel eluting with methylene chloride-methanol (99:1) and subsequent 
crystallisation from hexane gave the title compound as a yellow solid (130 mg, 0.6 mmol): 
! H (8, CDCI3, 300 MHz) 5.0 (2H, br s), 7.3-7.4 (3H, m), 7.45-7.55(2H, m), 7.6 (1H, s), 8.0 (1H, br s); 

30 LRMS 229, 23 1 (MH);* 
M.Pt. 119-119°C; 

El. Anal. - Found: C, 66.53; H, 3.91; N, 12.00. Calcd for C| 3 H 9 C1N 2 + 1/3 water: C, 66.70; H, 4.13; N, 
11.97. 

35 Preparation 18: 5-Chloro-3-phenoxv-2-pvridinamine 
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3-Bromo-5-chloro-2-pyridinamine (520 mg, 2.5 mmol), phenol (2.0 g, 2 1 .3 mmol). potassium 
hydroxide (flakes, 85%, 600 mg, 9. 1 mmol) and anhydrous copper (II) sulphate (1 00 mg, 0.6 mmol) 
and dimethoxyethane (250 jal) were heated together at 140°C for 2h, allowed to cool and the mixture 
poured into water (50 ml). EtOAc extracts (5 x 15 ml) were filtered through celite and extracted into 
5 2N HCI (4x10 ml). The combined aqueous extracts were basified with NaOH and re-extracted into 
EtOAc (3 x 20 ml), dried over MgSO.4, and concentrated to a brown oil (230 mg). Purification by 
column chromatography on silica gel eluting with hexane - EtOAc (80:20) gave the title compound as 
a white solid (136 mg, 0.6 mmol). An analytical sample was prepared by crystallisation from hexane: 
. 'H (5, CDClj, 400 MHz) 4.7 (2H, br s), 6.95 (1 H, s), 7.05 (2H, d), 7.2 (1H. t), 7.4 (2H, dd), 7.8 (1H, 
10 s); 

LRMS 221, 223 (MH); 

El. Anal. - Found: C, 59.87; H, 4. 11; N, 12.64. Caicd for C,,H 9 C1N 2 0: C, 59.87; H, 4.1 1; N, 12.70. 
Preparation 19: 3-(Benzvloxvy5-chloro-2-pvridinamine 

15 

(This compound is known and synthesis by a different route is disclosed - J. A. Bristol, I. Gross, R. G. 
Lovey, Synthesis, 1 98 1 , 97 1 ) 

The title compound was prepared from 3-bromo-5-chloro-2-pyridinamine and benzyl alcohol using 
the conditions of preparation 18: 
20 l H (8, CDCl 3 , 300 MHz) 4.65 (2H, br s), 5.0 (2H, s), 6,95 (1H, s), 7.3-7.45 (5H, m), 7.6 (1H, s); 
LRMS 235, 237 (MH); 

El. Anal. - Found: C, 61.32; H, 4.70; N, 1 1.88. Caicd for C u HiiCIN 2 0: C, 61-41; H, 4.72; N, 1 1.94. 
Preparation 20: 2-r( , 2-Amino-5-chloro-3-pyridinvnoxvl-l-ethanol 

25 

The title compound was by the method of G. Mattern (Helv. ChimicaActa, 1977, 60, 2062): 

'H (5, CDCI3, 300 MHz) 2.0 (1H, br s), 3.95-4.05 (2H, m), 4.1-4.2 (2H, m), 4.7 (2H, br s), 6.95 (1H, 

s), 7.7 (IH, brs); 

LRMS 189, 191 (MH). 

30 

Preparation 21: 5-Chloro-3-f2-methoxvethoxvV2-pvridinamine 

The title compound was by the method of G. Mattern (Helv. Chimica Acta, 1977, 60, 2062): 
l H (5, CDC1 3 , 300 MHz) 3.4 (3H, s), 3.7-3.8 (2H, m), 4.1-4.2 (2H, m), 4.7 (2H, br s), 6.95 (1H, s), 
35 7.65 (IH, s); 

LRMS 203, 205 (MH). 
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Preparation 22: 2-rr2. Amino-5-chloro-3-pyridinvnoxv1-//-benzvlacetamide 

The title compound was prepared by the method of P. Nedenskov, N. Clauson-Kaas, J. Lei, H.-N. 
5 Heide, G. Olsen and G. Jansen (Ada Chemica Scandinavica, 1969, 23, 1791) from 2-amino-5-chIoro- 
3-pyridinoi (G. Mattern, Heh. ChimicaActa, 1977, 60, 2062) and W-benzyl-ct-chloroacetamide. Sand 
coloured solid: 

■H (5, CDC1 3 , 400 MHz) 4.5-4.55 (2H, m), 4.6 (2H, s), 4.65 (2H, br s), 6.7 (1 H, br s), 6.9 (1H, s), 7.2- 
7.35 (5H, m), 7.7(1 H, s); 
10 LRMS 292, 294 (MH); 

El. Anal. - Found: C, 56.92; H, 4.75; N, 13.93. Calcd for C M H M C1N 3 0 2 + 0.25 water: C, 56.76; H, 
4.93; N, 14.IS. 

Preparation 23: Methyl 3-r< r 2-amino-5-chloro-3-pvridinvl)oxv]methvlbenzoate 

'15 

The title compound was prepared using the method of Preparation 22 from 2-arnino-5-chioro-3- 
pyridinol and methyl 3-(bromomethyl)benzoate to give a tan solid: 

l H (5, CDCI 3 , 400 MHz) 3.9 (3H, s), 4.7 (2H, br s), 5.1 (2H, s), 6.95 (IH, s), 7.5 (IH, t), 7.6 (1H, d), 
7.65 (1H, s), 8.05 (1H, d), 8.1 (IH, s); 
20 LRMS 293, 295 (MH); 585, 587 (M 2 H); 
m. pt. 148-149.5°C; 

El. AnaL - Found: C, 57.08; H, 4.4 1 ; N, 9.42. Calcd for CuHjaClN.Cb: C, 57.44, H, 4.48; N, 9.57. 
Preparation 24: 5-Chl oro-3-rphenoxvmethvlV2-pvridinamine 

25 

Sodium hydride (80% in oil, 124 mg, 4.1 mmol) was added portionwise to a solution of phenol (290 
mg, 3.1 mmol) in anhydrous THF (15 ml). 5-Chloro-3-(chloromethyi)-2-pyridinamine.HCl (R. 
Herbert, D. G. Wibberley, J. Chem. Soc 9 1969, 1504) (300 mg, 1.4 mmol) was then added and the 
reaction stirred at 50°C for 3 h. After removal of THF in vacuo, the residue was pardoned between 

30 diethyl ether and IN NaOH. The aqueous phase was removed, extracted with diethyl ether and the 
combined organics washed with saturated brine, dried over MgS0 4 and concentrated to an oil which 
upon triturating with hexane gave the title compound as a white solid (265 mg, 1.1 mmol): 
l H (5, CDCI3, 300 MHz) 4.85 (2H, br s), 4.9 (2H, s), 6.9-7.05 (3H, m), 7.25-7.35 (2H, m), 7.4 (IH, s), 
8.05 (IH, s); 

35 LRMS 235, 237 (MH); 
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To the hydrochloride salt of (2-amino-4-pyridinyl)methanol (J. M. Balkovec, M. J. Szymonifka, J. V. 
Heck, R. W. Ratcliffe;J. Antibiotics. 1991, 44 J 172) (3.2 g, 20 mmol) in cone HC1 (22 ml) at 75- 
5 80°C was added, over 30 mins, hydrogen peroxide (15% aq., 19.6 ml). After stirring at 80°C for a 
further 3 h, the reaction mixture was cooled in an ice bath and the resultant yellow solid was removed 
by filtration, triturated with diwopropylether and diethyl ether to give the title compound as the 
hydrochloride salt (3.3 g, 14.3 mmol): 
l H (8, d 6 -DMSO, 300 MHz) 4.55 (2H, s), 8.0 (1H, s); 
10 LRMS 193, 195, 197 (MH); 
M. Pt. 2! 8 °C dec; 

EL Anal. - Found: C, 3 1 .36; H, 3.05; N, 1 1 .97. Calcd for C 6 H 6 Cl 2 N 2 O.HCl: C, 3 1 .40; H, 3 .07; N, 
12.21. 

15 Preparation 26: 3,5-Pichloro-4-fchloromethvlV2-pvridinamine 

(2-Amino-3,5-dichloro-4-pyridinyl)methanol.HCl (2.2g, 9.6 mmol) was stirred in thionyl chloride (5 
ml) for 16 h at RT. The heterogeneous mixture was diluted with toluene, and the white solid removed 
by filtration, washed with diethyl ether and dried to give the title compound as the hydrochloride salt 
20 (2.27 g, 9.2 mmol): 

l H (5, d 6 -DMSO, 300 MHz) 4.75 (2H, s), 8.05 (l«, s); 
LRMS 21 1, 213, 215, 217 (MH); 
m. pt. 208-2 10°C; 

EI. Anal. - Found; C, 28.85; H, 2.48; N, 11.13. Calcd for C6H5CI3N2.HCI: C, 29.06; H, 2.44; N, 1 1.30. 

25 

Preparation 27: 3.5-Dichloro-4-(phenoxvmethvlV2-pyridinamine 

Sodium phenoxide was prepared by the reaction of phenol (250 mg, 2.7 mmol) and sodium hydride 
(60% in oil, 106 mg, 2.7 mmol) in dry THF (15 ml) at RT. The solvent was removed in vacuo and 

30 replaced with dry DMF (10 ml), 3,5-dichloro-4-(chloromethyl)-2-pyridinamine (300 mg, 1 .2 mmol) 
was added and the mixture heated to 60°C for 2.5 h. After cooling to RT, the reaction mixture was 
diluted with water (15 ml) and extracted with diethyl ether (4 x 15ml). The combined ethereal 
extracts were washed with water and saturated brine, dried over MgS0 4 , then concentrated to a solid. 
This was crystallised from methylene chloride and hexane to give the title compound as a white solid 

35 (2 1 9 mg + 2 nd crop of 45 mg, 1 .0 mmol): 
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l H (6, CDCl 3 , 300 MHz) 5.0 (2H, br s), 5.2 (2H, s), 6.95-7.05 (3H, m), 7.25-7.35 (2H, m), 8.05 
(lH,s); 

LRMS269, 271,273 (MH); 
m. pt. I16-8°C; 

5 EI. Anal. - Found: C, 53.10; H, 3.68; N, 10.33. Calcd for C^H^C^O + 0. 1 water: C, 53.20; H, 
3.79; N, 10.34. 

Preparation 28: A^rn-Amino-3.5-dichloro-4-pvridinvnmethvn-A^-benzvl-A^methviarnine 

3,5-DichIoro-4-(ch!oromethyl)-2-pyridinamine.HCl (300 mg, 1.2 mmol) was stirred inN- 
10 benzylmethylamine (3 ml) at RT for 48 h afterwhich the reaction mixture was diluted with water to 
give an oily precipitate. The supernatent liquor was removed, fresh water was added and again the 
aqueous layer removed. After trituration with hexane, the solid was dissolved in methylene chloride, 
dried over MgS0 4 , and finally crystallised from methylene chloride - hexane to give the title 
compound as a fluffy white solid (190 mg, 0.6 mmol): 
15 'H (5, CDCI3, 400 MHz) 2. 1 5 (3H, s), 3.6 (2H, s), 3.75 (2H, s), 4.85 (2H, br s), 7.2-7.3 (5H, m), 7.9 
OH, s); 

LRMS 296, 298, 300 (MH); 
M. Pt. 124-6°C; 

EI. Anal. - Found: C, 56.77; H, 5.10: N, 14.19. Calcd for CuH^Cb^: C, 56.44; H, 5.04; N,. 14.06. 

20 ' 

Preparation 29: S^-Dichloro^-f 1 -pvrrolidinvlmethvlV2-pvridinamine 

The title compound was prepared using the method of preparation 28 using pyrrolidine. White solid: 
'H (5, CDCI3, 400 MHz) 1 .65- 1 .8 (4H, m), 2.6-2.7 (4H, m), 3.8 (2H, s), 4.9 (2H, br s), 7.95 (1H, s); 
25 LRMS 246, 248, 250 (MH); 
M.Pt. 98-1 01 °C; 

El. Anal. - Found: C, 48.77; H, 5.32; N, 16.98. Calcd for C 10 H 13 C1 2 N3: C, 48.79; H, 5.32; N, 17.07. 
Preparation 30: f-butvl A^rf^butoxvcarbonvnaminolfrS-methvl^-Pvridinvniminojmethvlcarbamate 

30 

To a solution of triethylamine (0.77 ml, 5.5 mmol) and 2-amino-5-picoline (200 mg, 1.8 mmol) in 
methylene chloride (20 ml) at 0°C was added l,3-bisC/-butoxycarbonyl)-2-methyl-2-thiopseudourea 
(0.59 g, 2.0 mmol) and mercury (II) chloride (0.55 g, 2.0 mmol). The reaction mixture was stirred at 
RT for 64 h, and the mercury residues filtered off for disposal. The filtrate was chromatographed on 
35 silica gel eluting with hexane - EtOAc (95:5 to 90:10) to give /-butyl 7/-[(/-butoxycarbonyI)amino][(5- 
methyI-2-pyridinyI)imino]methylcarbamate compound (111 mg, 0.32 mmol): 
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1 H (8, CDCI 3 , 300 MHz) 1.5 (1 8H, s), 2.3 (3H, s), 7.5 (1 H, br d), 8. 1 ( 1 H, d)7 8.2 ( I H, br s), 1 0.8 
(lH,brs), II.5(IH, brs); 
LRMS 351 (MH). 

Other compounds of formula (IV; P and P 1 are both C0 2 Bu l ) prepared by the same method are listed 
in Table 2 below. 
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Preparation 84; 

methyl 4-[4-(4-{3-(2-[(tert-butoxycarbonyI)amino]eta^ 
piperidin-l-ylsulphonyl]-tetrahydro-2H-pyran-4-carboxyIate; 

methyl 4-[4-(4-{3-(2-aminoethoxy)phenyI}^-methylphenyl)-piperidin-l-yIsulphonyI]- 

tetrahydro-2H-pyran-4-carboxylate; 

Preparation 61; 

methyl 4-[4-(4-{3-(2-oxoethoxy)phenyI}-3-methylphenyI)-piperidin-I-ylsulphonyI]- 
tetrahydro-2H-pyran-4-carboxylate; and 

methyl 4-[4-(4-{3~(2,2-diethoxyethoxy)phenyl}-3-methyIphenyl)-piperidin-l-ylsulphony]]- 
tetrahydro-2H-pyran-4-carboxylate, 

4-[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-l- 
ylsulphonyl]tetrahydro-2H-pyran-4-carboxyIic acid; 

methyl 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yI}-3-methylphenyl)piperidin-I- 
yl]sulphonyl}tetrahydro~2H-pyran-4-carboxylate; 

methyl 4-[4-(4-{6-[2-ben2yloxy]ethoxypyridin-2-yl}-3-methylphenyl)- 1 ,2,3,6- 

tetrahydropyridin-l-ylsulphonyl]tetrahydro-2H-pyran-4-carboxylate; and 

methyl 4-[4-(4-bromoO-methylphenyi>l,2,3,6-tetrahydropyndin-l-ylsulphonyl]tetrahydro- 

2H-pyran-4-carboxylate, 

N-Hydroxy 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyJ)pipendin-l- 
yl]sulphonyl}tetrahydro-2H-pyran-4-carboxamide, 

N-Hydroxy 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-fnethylphenyl)piperidin-l- 
yl]sulphony]}-piperidine-4-carboxamide, 

N-Hydroxy 4-{[4-(-4-{6-[2-aminoethoxy]pyridin-2-yl}-3-methylphenyI)piperidin-l- 

y!]sulphonyl}tetrahydro-2H-pyran-4-carboxamide, 

and pharmaceutical ly acceptable salts thereof, and solvates thereof. 

Moreover, persons skilled in the art will be aware of variations of, and alternatives to, those 
processes described herein, including in the Examples and Preparations sections, which allow 
the compounds defined by formula (I) to be obtained, such as carrying out certain bond- 
forming or functional group interconversion reactions in different sequences. 

Examples of the preparation of a number of intermediates and final compounds are outlined 
in the following synthetic schemes, where the abbreviations used are standard and well- 
known to the person skilled in the art. Routine variation of these routes can give all the 
required compounds of the invention. : 

Route 1 (Pvridvl alcohols) 
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i = NaH (1.1 equiv), HOCH 2 CHRl 1 'OR10 (1 equiv) in toluene, reflux for 2 to 5 hours 

ii = n-BuLi (1.1 equiv), Bu 3 SnCl (1.1 equiv), THF, -70°C to room temperature. 

10 Or, Pd(PPh 3 ) 4 (0.01 to 0.05 equiv), [SnMe 3 ] 2 (1.1 equiv), dioxan, reflux for 2 to 5 hrs. 

iii = BSA (0.5 equiv), MeC0 2 CH 2 S0 2 Ci (1.2 equiv), THF, rt for 18 hours. 

iv = MeS0 2 Cl (1.2 equiv), Et 3 N (1.4 equiv), CH 2 CI 2 , rt, for an hour. 

15 

v - Et 3 SiH (3 equiv), CF3SO3H (0.1 equiv), TFA:CH 2 Ci 2 (1:1), rt, for 1-24 hrs. 

vi = NaH (2 equiv), Me 2 C0 3 (4 equiv), toluene, reflux for 2 hours. 
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RIO-alcohoI protecting group- e.g. benzyl or dioxalane (for diols) 
Rl 1 '-H or a protected alcohol 




vii « (VB), (1.3 equiv), K 2 C0 3 (3 equiv), DMSO, rt, 18-24 hours, 

or KOtBu (2.5 equiv), (VA) or (VB) (excess), in THF, rt for 72 hours. 

viii = Stille coupIing-Pd(PPh 3 ) 4 (0.05 equiv), stannane (1.5 equiv), toluene, reflux for 4 to 20 
hours. 

OR PdCI 2 (PPh 3 )2 (0.05 equiv), stannane (1.1 equiv), THF, reflux for 17 hours. 

ix = NH4 + HC0 3 " (excess) Pd(OH) 2 /C, AcOH, MeOH, reflux for 20 hours, 

OR 10% Pd/C, in MeOH or EtOH, 3.3 atmospheres, room temperature, for 6 to 17 hours,- 
both methods also deprotect any benzyl group. (2N HC1, dioxan (3:1), rt, 75 mins at rt- 
deprotects the dioxalane) 

OR Pd(OH) 2 /C, NH4 + HCO3' (excess), in MeOH:dioxan (2.5:1), 60°C for 2 hours. 
Rl 1 = H or deprotected alcohol 

Similarly 

when R1R2 when taken together, are a piperidine group: 
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O 



x = NaH (3 equiv), tetra-nBuNH 4 Br (1 equiv), BnN(CH 2 CH 2 CI)2 (0.95 equiv), NMP, 60°C 
for 6 hours. 

10 

xi = When R12 is Me, formaldehyde (4 equiv), Na(OAc) 3 BH (2 equiv), CH 2 C1 2 , 20 hrs at rt. 

When R12 is Boc, (Boc) 2 0 (1.05 equiv), Et 3 N (1.1 equiv), CH 2 C1 2 , rt for an hour. 

Route 2 (Phenyl alcohols) 

15 
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xit= nBuLi (1.1 equiv), B[OCH(CH 3 ) 2 ] 3 (1.5 equiv), THF, -70°C to rt. 

xiii = Suzuki coupling- arylboronic acid (1.2 to 1.5 equiv), CsF (2 to 2.6 equiv), P(o-tol) 3 (0.1 
equiv), Pd 2 (dba) 2 (0.005 equiv), DME, reflux for 6 to 50 hours. 

xiv - Et 3 SiH (3 equiv), TFA:CH 2 CI 2 (1:1), rt for 2 to 24 hours. 

xv = R/S glycidol (1 equiv), Et 3 N (catalytic), MeOH, reflux'for 20 hours. 

OR, Mitsunobu reaction -DEAD (1.5 equiv), PPh 3 (L5 equiv), HOCH(Rl 1 OCH^ORIS' (1 .5 

equiv) in THF, rt for 3 hours. 

Rl T is H or optionally protected alcohol 

and R13' is optionally protected alcohol 

For preparation 50 to 5 1, requires Bn deprotection using the conditions described in ix. 
Alternative route 



403 



WO 01/49309 



PCT7IB00/01935 




O 



xxiv = /- NaH (2.2 equiv), Me 2 C0 3 (5 equiv), toluene, MeOH (catalytic), 90°C, overnight. 
ii- 0(CH 2 CH 2 Brh ( I J equiv), NMP, 90°C, 20 hrs. 

xxv = Grignard reagant (1.1 equiv), THF, -78°C to rt over approx hr. 

10 

R15*-optionally protected alcohol, in prep 48 this is at-butyl ether. 
R15-OH,forprep48. . 

Route 3 (Phenyl aminoalcohols) 

15 




O CH(OEt) 2 



O 
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O 



When R15 is a protecting group, eg. benzyl, deprotection, followed by protection using an 
alternative group eg Boc, can be used as shown below: 




xvi = IN HC1 (1 to 2.3 equiv), acetonerdioxan (1:1), 70°C for 2 to 6 hours. 

xvii = Reductive amination-amine (5.5 equiv), Na(OAc) 3 BH (3 to 4 equiv), CH 2 C1 2 , rt, 
overnight. 

xviii - Pd(OH) 2 /C, MeOH, 50 psi, rt, 1 8 hrs. 

xix = When R16 is Boc, 

(Boc) 2 0 (1 tol.l equiv), Et 3 N (optional, 1 equiv), DMAP (optional, cat), CH 2 C1 2 , rt, 3 hrs. 

Route 4 (aminoalkvl phenyls) 
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xx = iso-PrS0 2 Cl (1 equiv), Et 3 N (I.I equiv), CH 2 C1 2 , 3hours at rt. 

xxi = n-BuLi (1.1 equiv), MeOCOCl (1.2 equiv), THF -78° to rt. 

xxii = 2,6-di-t-Bu-4-Me pyridine (2.5 equiv), (CF 3 S0 2 ) 2 0 (2.5 equiv), CH 2 C! 2 , 4°C to rt, 5 
days. 

xxiii = Pd 2 (dba) 3 (0.02 equiv), vinyl triflate (1.1 equiv), Ph 3 As (0.21 equiv), Cul (0.1 equiv) in 
NMP, 75°C for 5 hrs. - 

Thiazoles 




Route 6 ( Cvclopentanediols) 
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5 xxvi = NaH (1.1 equiv), tetra-nBuNH 4 Br (1 equiv), C1GH 2 CHCHCH 2 C1 (1.1 equiv), NMP, r.t 
for 3 hours, then NaH ( 1 . ! equiv), 2 days. 

xxvii ■» NMO (1.1 equiv), OSO4 (3 mol%), dioxan/water, r.t. 1 8 hours 
OR 

10 (a) AgOAc (2.3 equiv), AcOH, r.t for 1 8 hours (b) IN NaOH, dixoan/water 

xxviii = 2,2-Dimethoxypropane (2 equiv), TsOH (0.1 equiv), DMF, 50°C for 4.5 hours. , 

15 ' EXAMPLES AND PREPARATIONS 

Room temperature (rt) means 20 to 25°C. Flash chromatography refers to column 
chromatography on silica gel (Kieselgel 60, 230-400 mesh). Melting points are uncorrected. 
*H Nuclear magnetic resonance (NMR) spectra were recorded using a Bruker AC300, a 
20 Varian Unity Inova-300 or a Varian Unity Inova-400 spectrometer and were in all cases 

consistent with the proposed structures. Characteristic chemical shifts are given in parts-per- 
million downfield from tetramethylsilane using conventional abbreviations for designation of 
major peaks: e.g. s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. Mass 
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spectra were recorded using a Finnigan Mat. TSQ 7000 or a Fisons Intruments Trio 1000 
mass spectrometer. LRMS means low resolution mass spectrum and the calculated and 
observed ions quoted refer to the isotopic composition of lowest mass. Hexane refers to a 
mixture of hexanes (hpic grade) b.p. 65-70°C. Ether refers to diethyl ether. Acetic acid refers 
to glacial acetic acid. l-Hydroxy-7-aza-lH-l,2,3-benzotriazole (HOAt), N-[(dtmethyIamino)- 
1 H-I .2J-triazoJo[4,5-b]pyridin-NylmethyIene]-N-methylmethaninium hexafluorophosphate 
N-dxide (HATU) and 7-azabenzotriazol-l-yIoxytris(pyrroIidino)pliosphonium 
hexafluorophosphate (PyAOP) were purchased from PerSeptive Biosystems U.K. Ltd. "Me" 
is methyl, iC Bu" is butyl, "Bn" is benzyl. Other abbreviations and terms are used in 
conjunction with standard chemical practice. 



N-Hydroxy2-[(4-{4-[6-(2-hydroxyethoxy)pyridin-2^yI]-.3-methylphenyl}piperidin-l- 
yI)sulphonyi]-2-methyIpropanamide 



N,N-Dimethyiformamide (10ml) was added to a solution of the acid from preparation 70 
(430mg, 0.93mmol) in pyridine (5ml), followed by chlorotrimethylsiiane (130fil, 1.03mmol) 
and the solution stirred for I 54 hours. I-(3-DimethyIaminopropyl>3-ethylcarbodiimide 
hydrochloride (215mg, l.l lmmol) and l-hydroxybenzotriazole hydrate (130mg, 0.93mmol) 
were added, and the reaction stirred for a further 2 hours. Hydroxylamine hydrochloride 
(195mg, 2.8rnmol) was then added, and the reaction stirred at room temperature overnight. 
The reaction mixture was acidified to pH 1 using 2N hydrochloric acid, stirred for an hour, 
and then the pH re-adjusted to pH 4. Water (50ml) was added, the resulting precipitate 
Filtered, washed with water and dried under vacuum. This solid was purified by column 
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (90:10:1) as 
eluant to afford the title compound as a white solid, (220mg, 49%). 

mp 137-140°C 



Example I 
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! H nmr (DMSO-d 6 , 300MHz) 5: 1.50 (s, 6H), 1.61 (m, 2H), 1.80 (m, 2H), 2.36 (s, 3H), 2.68 
(m, I H), 3.05 (m, 2H), 3.72 (m, 4H), 4.25 (t, 2H), 4.79 (t, IH), 6.76 (d, 1 H), 7.05 (d, ! H), 
7.17 (m, 2H), 7.35 (d, 1H), 7.76 (dd, 1H), 9.00 (s, IH), 10.55 (s, IH): 



N-Hydroxy 2-{[4-(4-{6^2-(methoxy)ethox^ 
yI]suiphonyI}-2-methylpropanamide 



10 

0-(7-A2aben2otriazol-l-yl)-N,N,N , N'-tetramethyluronium hexafluorophosphate (425rng,. 
0.95mmol) and N-ethyldiisopropylamine (150|il, 0.70mmol) were added to a solution of the 
acid from preparation 71 (300mg, 0.63mmol) in N 9 N-dimethyiformamide (10ml), and the 
solution stirred at room temperature for 30 minutes. Hydroxylamine hydrochloride (158mg, 

15 1.9mmol) and additional N-ethyldiisopropylamine (410[il, l.9mmol) were added, and the 
reacton stirred at room temperature overnight. The reaction mixture was diluted with water 
(20ml), and pH 7 buffer solution (20ml), and then extracted with ethyl acetate (3x30ml). The 
combined organic extracts were washed with brine (3x), water (2x), then dried (MgS0 4 ), 
filtered and evaporated in vacuo. The residue was triturated with di-isopropyl ether to afford 

20 the title compound as an off-white solid, (220mg, 71%). • 



mpl34-138°C 

l H nmr (DMSO-d 6 , 300MHz) 5: 1.48 (s, 6H), 1.61 (m 2H), 1.80 (m, 2H), 2.36 (s, 3H), 2.66 
25 (m, IH), 3.05 (m, 2H), 3.28 (s, 3H), 3.62 (t, 2H), 3.78 (m, 2H), 4.38 (t, 2H), 6.78 (d, IH), 7.06 
(d, IH), 7.16 (m, 2H), 7.35 (d, IH), 7.76 (m, IH). 

Anal. Found: C, 59.65; H, 7.12; N, 7.69. C 24 H33N 3 O6S;0.2i-Pr 2 O requires C, 59.59; H, 7.04; 
N, 8.04%. 

30 

Example 3 



5 Example 2 
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N-Hydroxy 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-l- 
yl]sulphony!}tetrahydro-2H-pyran-4-carboxamide 



ChlorotrimethyLsilane (2.1 ml, l6.46mmol) was added to a solution of the acid from 
preparation 72 (7.55g, 14.96mmol) in N,N-dimethylformamide (150ml), and pyridine 
(150ml), and the solution stirred at room temperature under a nitrogen atmosphere for 1 hour. 
l-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (3. 44g, 17.95mmol) and 1- 
hydroxy-7-azabenzotriazoie (2.04g, 14:96mmol) were added, and stirring was continued for a 
further 45 minutes. Hydroxyiamine hydrochloride (3. I2g, 44.8mmoI) was then added and the 
reaction stirred at room temperature for 72 hours. The reaction mixture was acidified to pH 2 
using hydrochloric acid, stirred for 30 minutes, and the pH then re-adjusted to pH 4 using IN 
sodium hydroxide solution. The mixture was extracted with ethyl acetate (3x), the combined 
organic extracts washed with brine, dried (MgS0 4 ), filtered and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel using ethyl acetate as eluant/ ' 
and recrystaJIised from methanol/ethyl acetate to afford the title compound as a white solid, 



mp 193-194°C 

l H nrnr (DMSO-d 6 , 400MHz) 5: 1.61 (m, 2H), 1.79 (m, 2H), 1.92 (m, 2H), 2.36 (m 5H), 2.62 
(m, 1H), 3.0 l (m, 2H), 3.19 (m, 2H), 3.70 (m, 4H), 3.82 (m, 2H), 4.25 (t, 2H), 4.75 (br, t, 1H), 
6.70 (d, 1H), 7.01 (d, 1H), 7.12 (m, 2H), 7.30 (d, 1H), 7.62 (dd, 1H), 9.10 (s, 1H), 10.94 (s, 
1H). 

LRMS : m/z 520 (M+l) + . 

Anal. Found: C, 57.73; H, 6.39; N, 7.99. C25H33N3O7S requires C, 57.79; H, 6.40; N, 8.09%. 




O 



(3.75g,48%). 
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Alternative route: Hydrogen chloride gas was bubbled through a solution of the tert-butyl 
ether from preparation 133 (3.0g, 5.22mmo!) in anhydrous trifluoroacetic acid (30ml) and 
dichloromethane (30ml) for 1 0 minutes, then stirred at room temperature overnight. Nitrogen 
gas was bubbled through the reaction mixture for 1 hour and then 5N NaOH solution until the 
5 solution was pH6. The resulting precipitate was cooled to 0°C, filtered and washed with cold 
water. The resulting solid was dissolved in hot ethyl acetate (500ml) and the organic layer 
was washed with water (3x250ml) and brine (250ml) and then dried (T^SCt), filtered and 
concentrated in vacuo. On cooling to 0°C overnight a solid formed and was filtered, washed 
with cold ethyl acetate and dried. The title compound was obtained as a beige solid (1 ,6g, 
10 60%). 

Example 4 

N-Hydroxy 4-{[4-(4-{6-[(2S)-2,3-dihydroxy-l-propoxy]pyridin-2-yl}-3- 
methylphenyl)pi>eridin-l-yl]sulphonyl}tetrahydro-2H-pyran-4-carboxamide 

15 




Chlorotrimethylsilane (168|ul, 1.32mmol) was added to a solution of the acid from preparation 
73 (318mg, 0,60mmol) in dichloromethane (6ml), and pyridine (2ml), and the solution stirred 
at room temperature under a nitrogen atmosphere for 1 hour. l-(3-Dimethylaminopropyl)-3- 

20 ethylcarbodiimide hydrochloride (138mg, 0.72mmol) and l-hydroxy-7-azabenzotriazole 

(90mg, 0.66mmol) were added, and stirring was continued for a: further hour. Hydroxylamine 
hydrochloride (124mg, 1.80mmol) was added and the reaction stirred at room temperature for 
2 hours. The reaction mixture was evaporated in vacuo, the residue dissolved in methanol, the 
solution acidified to pH 1 using hydrochloric acid (2M), then stirred for 10 minutes. The 

25 solution was diluted with water, the pH adjusted to 6, and the resulting precipitate filtered and 
dried. The solid was purified by column chromatography on silica gel using 
dichloromethane:methanol (90:10) as eluant, and recrystallised from methanol/di-isopropyl 
ether to give the title compound as a white solid, (200mg, 60%). 

30 ! H nmr (DMSO-d 6 , 400MHz) 5: 1.61 (m, 2H), 1.79 (m, 2H), 1.92 (m, 2H), 2,36 (m, 5H), 2.63 
(m, 1H), 3.03 (m, 2H), 3.08-3.31 (m, 3H), 3.40 (m, 2H), 3.68-3.89 (m, 4H), 4.15 (m, 1H), 
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4.25 (m, 1H), 4.56 (br, s, 1H), 4.80 (br, s, IH), 6.75 (d, 1H), 7.04 (d, IH), 7.14 (m, 2H), 7.34 
(d, I H), 7.75 (m, 1 H), 9. 1 4 (s, 1 H), 1 0.96 (s, IH). 

LRMS : m/z550 (M+l)* 

Anal. Found: C, 50.70; H, 6.00; N, 6.93. C 26 H35N 3 O 8 S;0.6H 2 O requires C, 50.97; H, 6.21; N, 
6.86%. 

Example 5 

N-Hydroxy4-{[4-(4-{6-t(2R)-2,3-dihydroxy-l-propoxy]pyridin-2-yI}-3- 
methylphenyl)piperidin-l-yl]sulphonyl}tetrahydro-2H-pyran-4-carboxamide 



The title compound was prepared from the acid from preparation 74, following the procedure 
described in example 4. The crude product was purified by crystallisation from ethyl acetate 
to give an off-white solid ( 1 80mg, 58%). 



mp 125-130°C 

'H nmr (DMSO-dg, 400MHz) 8: 1.60 (m, 2H), 1.78 (m, 2H), 1.90 (m, 2H), 2.36 (m, 5H), 2.64 
(m, 1H), 3.02 (m, 2H), 3.20 (m, 2H), 3.40 (m, 2H), 3.72 (m, 2H), 3.78 (m, IH), 3.83 (m, 2H), 
4.14 (m, IH), 4.24 (m, IH), 4.55 (dd, IH), 4.80 (d, IH), 6.75 (d, IH), 7.03 (d, IH), 7.15 (m, 
2H), 7.32 (d IH), 7.75 (m, IH), 9.14 (s, IH), 10.95 (s, IH). 

LRMS : m/z 572 (M+23) + 

Anal. Found: C, 55.32; H, 6.57; N, 7.28. CzeHjsNjOgSjHjO requires C, 55.02; H, 6.57; N, 
7.40%. 




Example 6 



413 



WO 01/49309 



PCT7IBO0/O1935 



N-Hydroxy4-{[4K4-{6-[2.hydroxyethoxy]pyridin.2-yI}0-methylpheny!)piperidi 
yl]sulphonyl}-piperidine-4-carboxamide dihydrochloride 



HOHN 




Hydrogen chloride gas was bubbled through an ice-cold solution of the hydroxamic acid from 
preparation 87 (135mg, 0.22mmol) in methanol (20ml), and the solution was stirred at room 
temperature. The reaction mixture was evaporated in vacuo, and the residue azeotroped with 
methanol. The solid was recrystallised from methano l/ether to afford the title compound as a 
white solid, (88mg, 64%). 

'H nmr (DMSO-d 6 , 400MHz) 5: 1 .63 (m, 2H), 1 .80 (m, 2H), 2.07 (m, 2H), 2.35 (s, 3H), 2.56- 
2.72 (m, 5H), 2.08 (m, 2H), 2.38 (m, 2H), 3.72 (m, 4H), 4.24 (t, 2H), 4.44-4.67 (br, s, 2H), 
6.76 (d, 1H), 7.04 (d, 1H), 7.17 (m, 2H), 7.34 (d, 1H), 7.75 (m, 1H), 8.97 (m, 1H), 9.18 (m, 
1H). 

LRMS:m/z519(M+l) + 
Example 7 

N-Hydroxy 4-{[4-(4-{6^[2-hydroxyethoxy]pyridin-2-yl}-3-methyIphenyl)piperidin-l- 
y!]suIphonyI}-l-methyl-piperidine-4-carboxamide 



HOHN 




Me 



The title compound was prepared from the acid from preparation 75 and hydroxy lamine 
hydrochloride following a similar procedure to that described in example 1. The reaction 
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mixture was acidified to pH 2 using hydrochloric acid, this mixture stirred for 45 minutes, 
then basified to pH 8 using sodium hydroxide solution (2N). This solution was extracted with 
ethyl acetate (3x), the combined organic extracts washed with water, then brine, dried 
(Na 2 SOa), filtered and evaporated in vacuo. The residue was dried at 60°C, under vacuum to 
afford die title compound (39mg, 8%). 

'H nmr (DMSO-d 6 , 400MHz) 5: 1.60 (m, 2H), 1.78 (m, 4H), 1.86 (m, 2H), 2.8 (s, 3H), 2.35 
(s, 3H), 2.40 (m, 2H), 2.59-2.75 (m, 3H), 3.01 (m, 2H), 3.68 (m, 4H), 4.25 (t, 2H), 4.75 (t, 
IH), 6.75 (d, 1H), 7.03 (d, 1H), 7.15 (m, 2H), 7.32 (d, IH), 7.74 (m, IH), 9.06 (br, s, 1H), 
10.88 (br,s, IH). 

LRMS;m/z533 (M+l) + 

Anal. Found: C, 57.91; H, 6.82; N, 10.24. C 2 6H 36 N4O 6 S;0.3H 2 O requires C, 58.04; H, 6.86; N, 
10.41%. 

Example 8 

N-Hydroxy 2-[4-(4-{3-[(2S)-2,3~dihydroxy- 1 -propoxy]pheny]}-3-methylphenyl)-piperidin^l. 
ylsulphonyl]-2-methyIpropanamide 



HOHN 




Me Me 

The title compound was prepared from the acid from preparation 77, following a similar 
procedure to that described in example 3. The crude product was recrystallised from 
methanol/di-isopropyl ether, to give the desired product (75mg, 24%) as a white solid. The 
mother liquors were evaporated in vacuo, and purified by column chromatography on silica 
gel using an elution gradient of dichloromethanermethanol (98:2 to 95:5) to give an additional 
(38mg, 12%) of the desired product. 
mpl52-154°C 



'H nmr (DMSO-d 6 , 400MHz) 8: 1 .44 (s, 6H), 1 .60 (m, 2H), 1 .78 (m, 2H), 2. 1 8 (s, 3H), 2.61 
(m, IH), 3.02 (m, 2H), 3.39 (m, 2H), 3.71 (m, 3H), 3.82 (m, IH), 3.98 (m, IH), 4.56 (m, IH), 
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4.82 (m, IH), 6.82 (m, 3H), 7.08 (m, 2H), 7.12 (s, 1H), 7.26 (m, 1H), 8.94 (s, 1H), 10.69 (s, 
1H). 

LRMS : m/z 529 (M+23) + 

Anal. Found: C, 58.10; H, 6.70; N, 5.09. CjsHwNzOvSjO^MeOH requires C, 58.60; H, 6.94; 
N, 5.36%. 

Example 9 

N-Hydroxy4-{4-[4-(3-[(2R)-2,3-dihydroxy-l-propoxy]phenyi)-3-methylphenyl]-piperidin-l- 
ylsulphonyl}-tetrahydro-(2H)-pyran-4-carboxamide 



HOHN 




Chlorotrimethylsilane (45jal, 0.37mmol) was added to a solution of the acid from preparation 
79 (90mg, 0.17mmol) in dichloromethane (2ml), and pyridine (1ml), and the solution stirred 
at room temperature under a -nitrogen atmosphere for 1 hour. l-(3-Dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (40mg, 0.2Immol) and I-hydroxy-7-azabenzotriazoie 
(26mg, 0.19mmol) were added, and stirring was continued for a further hour. Hydroxylamine 
hydrochloride (36mg, 0.51mmol) was then added and the reaction stirred at room temperature 
for a further 2 hours. The reaction mixture was diluted with methanol (5ml), acidified to pH 1 
using hydrochloric acid, and the mixture stirred vigorously for an hour. The mixture was 
extracted with dichloromethane (3x3 0ml), the combined organic extracts dried (Na 2 S0 4 ), 
filtered and evaporated. The residue was purified by column chromatography on silica gel 
using dichloromethanermethanol (90:10) as eluant to afford the title compound as an off- 
white solid, (40mg, 43%). 

mp 141-145°C 

! H nmr (DMSO-d 6 , 400MHz) 8: 1.60 (m, 2H), 1.78 (m, 2H), 1.90 (m, 2H), 2.20 (s, 3H), 2.38 
(m, 2H), 2.62 (m, 1H), 3.03 (m, 2H), 3.20 (m, 2H), 3.42 (m, 2H), 3.66-3.90 (m, 6H), 4.01 (m, 
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IH), 4.60 (m, 1H), 4.90 (m, IH), 6.84 (m, 3H), 7.14 (m, 3H), 7.30 (m, 1H), 9.18 (s, IH), 
10.98 (lH,s). 

LRMS : m/z571 (M+23) + 



Anal. Found: C, 59.22; H, 6.80; N, 5.11. Q,,H 36 N 3 0,S requires C, 59.11; H, 6.61; N, 5.11%. 



N-Hydroxy 4-{4-[4-(3 - { (2S)-2-hydroxy-2-hydroxymetbyJ>ethoxyphenyl)-3-methylphenylJ- 
1 0 piperidin- 1 -ylsulphonyI}-tetrahydro-2H-pyran-4-carboxamide 



The title compound was prepared, from the acid from preparation 80, following a similar 
procedure to that described in example 9. The crude product was triturated with methanol/di- 
15 isopropyl ether, and the resulting precipitate filtered and dried to afford the title compound as 
a buff-coloured solid, (158mg, 45%). ' 

mp 132-134°C 

20 'H nmr (DMSO-d 6 , 400MHz) 5: 1 .60 (m, 2H), 1.78 (m, 2H), 1 .90 (m, 2H), 2.20 (s, 3H), 2.38 
(m, 2H), 2.62 (m, IH), 3.02 (m, 2H), 3.20 (m, 2H), 3.42 (dd, 2H), 3.68-3.90 (m, 6H), 4.00 (m, 
IH), 4.60 (t, IH), 4.97 (d, IH), 6.81 (m, 2H), 6.90 (m, IH), 7.08 (s, 2H), 7.15 (s, IH), 7.29 
(dd, IH), 9.14 (s, IH), 10.98 (s, \H). 

25 Example 1 1 

N-Hydroxy 4-{4-[4-(3-{l,3-dihydroxy-2-propoxyphenyl)-3-methylphenyl]-piperidin-l- 
ylsulphonyl}-tetrahydro-2H-pyran-4-carboxamide 



5 



Example 10 
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HOHN 




The title compound was obtained (25%) as a white solid, from the acid from preparation 78 
and hydroxylamine hydrochloride, using a similar procedure to that described in example 9. 

*H nmr (DMSO-d 6 , 400MHz) 5: 1 .60 (m, 2H), 1 .79 (m, 2H), 1 .90 (m, 2H), 2.20 (s, 3 H), 2.39 
(m, 2H), 2.62 (m, 1 H), 3.02 (m, 2H), 3.20 (m, 2H), 3.57 (m, 4H), 3.70 (m, 2H), 3.84 (m, 2H), 
4.24 (m, 1 H), 4.78 (m, 2H), 6.82 (d, 1 H), 6.90 (m, 2H), 7. 14 (m, 3H), 7.28 (m, I H), 9. 1 8 (br, 
s, IH). 

LRMS:m/z570(M+23) + 

Anal. Found: C, 56.98; H, 6.65; 5. 1 5. C2 7 H 36 N 2 0 8 S;H 2 0 requires C, 57.22; H, 6.76; N, 
4.94%. 

Example 12 

N-Hydroxy 2-{[4-(4-{3-[2-(methylamino)ethoxy]phenyJ}-3-methyJphenyJ)-piperidin- 1- 
y!]sulphonyI}-2-methylpropanamide hydrochloride 




Dichloromethane saturated with hydrogen chloride (12ml) was added to a solution of the 
hydroxamic acid from preparation 88 (120mg, 0.2mmol) in dichloromethane (1ml), and the 
reaction stirred at room temperature for 4 hours. The resulting precipitate was filtered, then 
washed with, dichloromethane, ether, then dried under vacuum at 60°C, to afford the title 
compound as a solid, (90mg, 85%). 

mp 180-184°C 
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l H nmr(DMSO-d 6 ,400MHz)8: 1.44 (s,6H), 1.60(m,2H), 1.78 (m, 2H), 2. 18 (s, 3H), 2.59 
(m, 3H), 3.02 (m, 2H), 3.28 (m, 2H), 3.72 (m, 2H), 4.23 (t, 2H), 6.90 (m, 3H), 7.08 (s, 2H), 
7. 1 6 (s, ! H), 7.34 (m, 1 H), 8.83 (br s, 2H), 1 0.80 (s, 1 H). 

LRMS : m/z 490(M+I) + 

Anal. Found: C, 54.25; H, 6.93; N, 7.44. C 25 H35N 3 O 5 S;HCl;H 2 O;0.1CH 2 C[ 2 requires C, 54.56; 
H, 6.97; N, 7.60%. 

Example 13 

N-Hydroxy 2-[4-(4-{3-(2-aminoethoxy^ 
methylpropanamide hydrochloride 




Me Me 

The title compound was obtained as a solid (76%), from the hydroxamic acid from 
preparation 89, following the procedure described in example 12. 

mp 204-206°C 

*H nmr (DMSO-d 6 , 400MHz) 5: 1 .48 (s, 6H), 1.60 (m, 2H), 1 .80 (m, 2H), 2.20 (s, 3H), 2.64 
(m, 2H), 3.06 (m, 2H), 3.20 (t, 2H), 3.75 (m, 2H), 4.20 (t, 2H), 6.94 (m, 3H), 7.12 (s, 2H), 
7.18 (s, 1H), 7.38 (m, 2H), 8.01 (brs, 1H), 8.99(s, 1H). 

LRMS: m/z 476 (M+l) + 

Anal. Found: C, 55.21; H, 6.74; N, 7.83. C 2 4H 3 3N3O 5 S;HCl;0.5H 2 O requires C, 55.32; H, 
6.77; N, 8.06%. 

Example 14 

N-Hydroxy 4-{[4-(^<{6-[2-aminoethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-l- 
y!]sulphonyl}tetrahydro-2H-pyran-4-carboxamide hydrochloride 
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HOHN 




A saturated solution of hydrogen chloride in dichloromethane (250ml) was added to a 
solution of the hydroxamic acid from preparation 90 (4.5a 7.28mmol) in dichloromethane 
5 (30m/), and the reaction stirred at room temperature for 3 V* hours. The mixture was cooJed 
in an ice-bath, the resulting precipitate filtered off, and washed with dichloromethane, then 
ether. The solid was then dried under vacuum at 70°C to afford the title compound (3 . Ig, 
77%). 

10 mp 208-2 1 0°C 

'H nmr(DMSO-d 6 , 400MHz) 5: 1.60 (m, 2H), 1.78 (m, 2H), 1.90 (m, 2H), 2.19 (s, 3H), 2.38 
(m, 2H), 2.62 (m, 1H), 3.02 (m, 2H), 3.19 (m, 6H), 3.70 (m, 2H), 3.83 (m, 2H), 4.18 (t, 2H), 
6.92 (m, 3H), 7.06 (s, 2H), 7.17 (s, IH), 7.35 (m, 1H), 9.12 (s, 1H). 
15 • 

LRMS : m/z 5 1 8 (M+ 1 ) + ' 



Example 15 

N-Hydroxy2-[4-(4-{3-(2-K^ 
20 ylsulphonyl]-2-methylpropanamide 




l-(3-DimethyiaminopropyI)-3-ethylcarbodiimide hydrochloride (130mg, 0.68mmo!) and 1- 
hydroxy-7-azabenzotriazole (80rag, 0.59mmol) were added to a solution of the acid from 
preparation 83 (270mg, O.55mmol) in pyridine (6ml) and dichloromethane (6ml) under a 
nitrogen atmosphere, and the suspension stirred for 30 minutes. N,N-dimethylformamide 
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(5ml), was added, and the reaction warmed to 50°C to obtain a solution. Hydroxyiamine 
hydrochloride (1 15mg> 1.65mmoI) was added and the reaction stirred at room temperature for 
18 hours. The reaction mixture was partitioned between ethyl acetate (100ml) and pH 7 buffer 
solution (30ml), and the phases separated. The organic layer was washed with water 
(2x30ml), brine (30ml), dried (Na 2 S04) 3 filtered and evaporated in vacuo. The residue was 
azeotroped with toluene (3x), and ethyl acetate (2x), and dried under vacuum at 60°C, to 
afford the title compound as a solid, (1 80mg, 65%). 

, Hnmr(DMSO-d 6 , 400MHz) 5: I.48(s,6H), f.60(m,2H), I.78(m,2H), 2.(9 (s, 9H\ 2.60 
(m, 3H), 3.03 (m, 2H), 3.76 (m, 2H), 4.05 (t, 2H), 6.80 (m, 2H), 6.86 (m, 1H), 7.06 (m, 2H), 
7.12 (s ? IH),7.28 (m, 1 H). 

LRMS : m/z 504 (M+l) h 

Anal. Found; C, 60.43; H, 7.50; N, 8.08. C 26 H37N 3 O 5 S;0.75H 2 O requires C, 60.38; H, 7.50; N, 



A solution of dichloromethane saturated with hydrogen chloride (20ml) was added to a 
solution of the hydroxamic acid from preparation 91 (347mg, 0.58mmol) in dichloromethane 
(iOml), and the solution stirred at room temperature for 4 hours. The reaction mixture was 
concentrated in vacuo, and the residue triturated with hot methanol/di-tsopropyl ether to give 
the title compound as a white solid, (202mg, 64%). 

mp213-214°C 



8.12%. 



Example 16 

N-Hydroxy 4-{[4-(4-{3-(methyl)aminomethyI}-3-methylphenyl)piperidin-l 
yl]sulphonyl}tetrahydro-2H-pyran-4-carboxamide hydrochloride 
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^nmrfDMSO-dfi, 400MHz) 5: 1.60 (m,2H), 1.78 (m, 2H), 1.97 (m, 2H), 2.20 (s, 3H), 2.38 
(m, 2H), 2.46 (s, 3H), 2.62 (m, 1H), 3.01 (m, 2H), 3. IS (m, 2H), 3.70 (m, 2H), 3.82 (m, 2H), 
4. 1 2 (s, 2H), 7. 10 (m, 3H), 7.35 (s, IH), 7.43 (m, 3H), 9. 1 0 (br ? s, ! H), 1 0.92 (s, 1 H). 

5 LRMS:m/z502(M+l) + 

Anal. Found: C, 57.16; H, 6.72; N, 7.64. C 2 6H35N3O 5 S;HCI;0.5H 2 O reqires C, 57.08; H, 6.82; 
N,7.68%. 

!0 Example 17 

N-Hydroxy 4-{[4-(3-methyI-4-{3-[4-morpholinyImethyl]}phenyl)piperidin-i- 
yljsulphonyl } tetrahydro-2H-pyran-4-carboxamide 



l-(3-Dimethylammopropyl)-3-ethyIcarbodiimide hydrochloride (265mg, 1.38mmol)and 1- 
hydroxy-7-azabenzotriazole ( 1 57mg, 1 . 1 5mmol) were added to a solution of the acid from 
preparation 86 (625mg, 1 .15mmoI) in pyridine (6ml) and N,N-dimethylformamide (6ml) 
under a nitrogen atmosphere, and the suspension stirred for 1 hour. Hydroxylamine 

20 hydrochloride (210mg, 3.45mmo!) was added and the reaction stirred at room temperature for 
18 hours. The reaction mixture was partitioned between ethyl acetate and pH 7 buffer 
solution, the phases separated, and the aqueous layer extracted with ethyl acetate. The 
combined organic solutions were washed with water, brine, then dried (MgSO/t), filtered and 
concentrated in vacuo. The crude product was purified by column chromatography on silica 

25 gel using dichloromethanermethanol (95:5) as eluant, and recrystallised from ethyl acetate to 
give the desired product as a white solid, (398mg, 62%). 




15 



mp 177-179°C 
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'HnmrCDMSO-ck, 400MHz) 5: 1.60 (m, 2H), 1.78 (m,2H), 1.88 (m, 2H), 2.17 (s, 3 H), 2.36 
(m, 6H), 2,60 (m, 1H), 3.00 (m, 2H), 3. 19 (m, 2H), 3.46 (s, 2H), 3.53 (m, 4H), 3.70 (m, 2H), 
3.81 (m, 2H), 7.06 (m, 7H), 9.10 (s, 1H), 10.92 (s, 1H). 

5 LRMS : m/z558 (M-H) + 

Anal. Found: C, 62.15; H, 7.01; N, 7.40. C^Ff^C^S requires C, 62.46; H, 7.05; N, 7.53%. 

Example 18 

10 N-Hydroxy 2-( {4-[4-(3-methoxy- 1 H-pyrazol- 1 -yI)-3-rnethylphenyl]piperidin-l - 
yl}sulphonyI)-2-methylpropanamide 



l-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (129mg, 0.67mmol) and 1- 
1 5 hydroxy-7-azabenzotriazole (76mg, 0.56mmol) were added to a solution of the acid from 
preparation 103 (235mg, 0.56mmol) in pyridine (1 .5ml) and dichloromethane (3ml) under a 
nitrogen atmosphere, and the suspension stirred for 30 minutes. Hydroxylarnine 
hydrochloride (78mg, 1. 12mmol) was added and the reaction stirred at room temperature for 
18 hours. The reaction mixture was poured into ethyl acetate (100ml), washed with pH 7 
20 buffer solution (2x50ml) then dried (MgS0 4 ), filtered and evaporated in vacuo. The residual 
white solid was recrystallised from hot ethyl acetate, to afford the title compound as a white 



solid, (156mg, 64%). 
mp 172-1 73°C 

25 

l H nmr (CD 3 OD, 400MHz) 5: 1.58 (s, 6H), 1/74 (m, 2H), 1.82 (m, 2H), 2.20 (s, 3H), 2.70 (m, 
1H), 3.09 (m, 2H), 3.87 (m, 5H), 5.84 (s, 1H), 7.16 (m, 1H), 7.20 (m, 2H), 7.48 (s, 1H). 

Anal. Found: C, 55.04; H, 6.42; N, 12.77. C 2 oH 2 sW 5 S requires C, 55.03; H, 6.47; N, 
30 12.83%. 




Example 19 
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N-Hydroxy 2-[(4-{4-[3-(2-hydroxyethoxy)- 1 H-pyrazoI- 1 -yI]-3-methy Ipheny I } piperid in- i - 
yl)sulphonyl]-2-methylpropanamide 



Pyridine (6ml) was added to a suspension of the acid from preparation 104 (325mg, 
0.72mmol) in dichloromethane (6ml), and the solution purged with nitrogen. 
Chlorotrimethylsilane (858mg, 0.79mmol) was added, the solution stirred for an hour, then 1- 
hydroxy-7-azabenzotriazole (98mg, 0.72mmol) was added, followed by l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1 66.8mg, 0.87mmo]), and the 
solution was stirred For a further hour. Hydroxylamine hydrochloride (150mg, 2.16mmoJ) was 
then added and the reaction stirred at room temperature for 1 7 hours. The reaction was 
partitioned between ethyl acetate and pH 7 buffer solution, and the pH of the mixture 
carefully adjusted to 3 using hydrochloric acid (2N). The layers were separated, the organic 
phase dried (MgS0 4 ), filtered and evaporated in vacuo, and the residue triturated with ether. 
The resulting white solid was filtered, then dissolved in a solution of acetic acid (10ml), water 
(10ml), and methanol (1 0ml), and this mixture stirred at room temperature for 45 minutes. 
The solution was poured into pH 7 buffer (300ml), extracted with ethyl acetate (3x1 00ml), 
and the combined organic extracts dried (MgSQ*), filtered and concentrated in vacuo. The 
residue was azeotroped with toluene and ethyl acetate, and triturated several times with ether 
to give the title compound as a white solid, (141 mg, 42%). 

l H nmr (DMSO-d 6 , 400MHz) 5: 1.43 (s, 6H), 1.59 (m, 2H), 1.77 (m, 2H), 2.19 (s, 3H), 2.62 
(m, 1H), 3.00 (m, 2H), 3.66 (m, 4H), 4.05 (t, 2H), 4.72 (br, t, 1H), 5.84 (s, 1H), 7.15 (m, 1H), 
7.19 (m, 2H), 7.72 (s, 1H), 8.90 (s, 1H), 10.66 (s, 1H). 

Anal. Fond: C, 53.85; H, 6.49; N, 1 1.86. Cai^oKAS requires C, 54.06; H, 6.48; N, 12.01%. 
Example 20 

N-Hydroxy 2-methyl-2-({4-[3-methyN4-(l,3-thiazo[-2-yI)phenyI]piperidin-I- ' 
yl}sulphonyl)propanamide 
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Me N-^ 



The title compound was prepared from the acid from preparation 105, following the 
procedure described in example 1 8. The crude product was crystallised from a minimum 
volume of methanol to give the desired product as a white solid, (58mg, 35%). 

mp I99-20!°C 

'H nmr (DMSO-d 6 , 400MHz) 5: 1.45 (s, 6H), 1.60 (m, 2H), 2.44 (s, 3H), 2.65 (m, IH), 3.01 
(m,2H), 3.14 (s,2H), 3.72 (m, 2H),7.18(d, IH), 7.20 (s, I H), 7.61 (d, IH), 7.75 (s, IH), 7.90 
(s, IH), 8.82 (br,s, 1 H), 10.60 (s, IH). 

Anal. Found: C, 53.5 I; H, 5.92; N, 9.75. C^H.sNjO^ requires C, 53.88; H, 5.95; N, 9.92%. 
Example 21 

( 1 a, 3a,4a)-/V, 3 ,44rihydro^ 

methylpheny(}piperidin-1-yl)sulfonyl]cycIopentanecarboxamid^ 



Hydrogen chloride gas was bubbled through a solution of the tert-butyl ether from 
preparation 121 (260mg, 0.412mmol) in trifluoroacetic acid (10ml) and 
dichloromethane (10ml) for 5 minutes, and the reaction was stirred for 5 V 2 hours at 
ambient temperature. The reaction mixture was evaporated in vacuo and the 
resulting oil azeotroped with toluene (x2) before partitioning between ethyl acetate 
(50ml) and pH7 phosphate buffer solution (40ml). The organic layer was separated 
and the aqueous layer was extracted with ethyl acetate (2x50ml), The combined 
organic extracts were dried (Na 2 S04) t filtered and evaporated in vacuo. The resulting 
solid, which contained some of the starting compound, was resubmitted to the 
reaction conditions. After 5 hours at ambient temperature nitrogen gas was bubbled 
through the reaction mixture for 15 minutes. The reaction mixture was then 
evaporated in vacuo and the resulting oil azeotroped with toluene (x2) before 
partitioning between ethyl acetate (50ml) and pH7 phosphate buffer solution (40ml). 
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The organic layer was separated and the aqueous layer extracted with ethyl acetate 
(2x50ml). The combined organic extracts were dried (Na 2 S0 4 ) t filtered and 
evaporated in vacuo. The resulting solid was purified by column chromatography on 
silica gel using dichloromethane/methanol (98:2 to 93:7) as eluant. The title 
compound was isolated as a white solid (30mg f 15%). 

1 H nmr (DMSO-d 6l 400MHz) 5: 1.59 (m, 2H), 1.76 (m, 2H), 2.22 (m, 2H), 2.32 (s t 3H), 
2.39 (m, 2H), 2.60 (m, 1H) t 2.99 (t, 2H), 3.64 (m, 4H) ( 3.90 (s, 2H), 4.23 (m, 2H), 4.54 
(s, 2H), 4.75 (t t 1H), 6.72 (d, 1H), 7.03 (d, 1H), 7.15 (m, 2H). 7.31 (d, 1H), 7.73 (t, 
1H), 8.95 (s, 1H), 10,69 (s, 1H). 

LRMS :m/z536 (M+1)*. 

mp215-218°C 

Anal. Found: C, 49.73; H, 5.67; N, 6.45. C 2 5H33N 3 0 8 S;TFA 1 0.5MeOH requires C, 
49.62; H, 5.45; N, 6.31%. 

Example 22 

(1 a, 3a,4aH -({4-[4-(6-eth^ 
A/,3,44rihydroxycyclopentanecarboxamide 



2N Hydrochloric acid (2ml) was added to a solution of the dioxolane from preparation 
122 in dioxan (2m!) and tetrahydrofuran (2ml) and the reaction mixture was stirred at 
ambient temperature for 18 hours. The reaction mixture was evaporated in vacuo - 
and the resulting solid partitioned between pH7 phosphate buffer solution (20ml) and 
ethyl acetate (20ml). The aqueous layer was extracted with ethyl acetate (2x20ml) 
and the combined organic extracts were dried (Na 2 S0 4 X filtered and concentrated in 
vacuo. The resulting solid was recrystalised from ethyl acetate to afford the title 
compound as a white solid (95mg f 70%). 

1 H nmr (DMSOd 6> 400MHz) 5: 1.25 (t, 3H), 1.58 (m, 2H), 1.76 (m, 2H), 2.22 (m, 2H), 
2.35 (s, 3H) t 2.38 (m, 2H), 2.60 (m, 1H), 2.99 (t, 2H), 3.66 (d, 2H), 3.85 (s, 2H), 4.25 
(q, 2H), 4.61 (s, 2H), 6.71 (d, 1H), 7.03 (d, 1H), 7.12 (m, 2H), 7.31 (d, 1H), 7.72 (t, 
1H), 9.00 (s t 1H), 10.78 (s, 1H). 

LRMS :m/z 520 (M+1) + . 
mp 204-205°C 

Anal. Found: C, 57.42; H, 6.36; N, 7.98. C 2 5H33N 3 0 7 S; 0.25 H 2 0 requires C, 57.29; H t 
6.44; N, 8.02%. 
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(1a ( 3p,4P)-1-({4-[4-(6-ethoxypyridin-2-yl)-3-methylphenyl]p 
A/.S^-trihydroxycyclopentanecarboxamide 




HO OH 



The title compound was prepared from the dioxolane from preparation 123 in a 
similar procedure to that described in example 22. This afforded the title compound 
as a white solid (50mg, 55%). 

1 H nmr (DMSO-d 6l 400MHz) 5: 1.27 (t, 3H), 1.62 (m t 2H), 1.78 (m, 2H) t 2.09 (m, 2H), 
2.35 (s, 3H), 2.61 (m, 1H), 2.74 (m, 2H), 3.01 (t, 2H), 3.69 (m, 4H), 4.29 (q, 2H), 4.49 
(s, 2H), 6.69 (d, 1H), 7.02 (d, 1H) T 7.12 (m, 2H) f 7.31 (d f 1H), 7.73 (t, 1H) f 8.92 (s r 
1H) ( 10.71 (s, 1H). 1 

LRMS :m/z520 (M+1) + . 
mp 196-1 97°C 

Anal. Found: C, 56.83; H, 6.32; N, 7.83. CssHaaNaOyS; 0.5 H 2 0 requires C, 56.80; H, 
6.48; N, 7.95%. 

Example 24 

(la^a^aJ-MS^^rihydroxy-l^-K^S-methoxyphenylJ-S-methylphenyn 
y/sulfonyfjcyclopentanecarboxamide 




HO OH 



2N Hydrochloric acid (2ml) was added to a solution of the dioxolane from preparation 
124 in dioxan (3ml) and tetrahydrofuran (2ml) and the reaction mixture was stirred at 
ambient temperature for 4 hours. The reaction mixture was evaporated in vacuo and 
the resulting solid was partitioned between water (20ml) and ethyl acetate (20ml). 
The aqueous layer was extracted with ethyl acetate (2x20ml) and the combined 
organic extracts were dried (Na 2 S0 4 ). filtered and concentrated in vacuo. The 
resulting solid was recrystafised from ethyl acetate to afford the title compound as a 
white solid (60mg, 46%). 
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1 H nmr(DMSO-d 6l 400MHz) 8: 1.58 (m, 2H), 1.76 (m, 2H), 2.19 (s, 3H), 2.24 (m, 2H), 
2.38 (m, 2H), 2.60 (m, 1H), 2.99 (t, 2H), 3.71 (m, 5H), 3.79 (s, 2H), 4.54 (s, 2H), 6.82 
(m, 3H), 7.11 (m, 3H), 7.32 (t, 1H), 8.97 (s, 1H), 10.70 (s, 1H). 

LRMS :m/z 527 (M+23)*. 



mp 201-202°C 



Anal. Found: C, 58.85; H, 6.36; N, 5.51. C 2 5H 3 2N 2 0 7 S; 0.25 H 2 0 requires C, 58.98; H, 
6.43; N, 5.50%, 

Example 25 

(1a ( 3p,4B)-A/ l 3,4-trihydroxy-H4-[4-(3-rnethoxyphenyl)-3-methylphenyl]piperidin-1- 
ylsulfonyl}cyclopentanecarboxamide 




HO OH 



The title compound was prepared from the dioxolane from preparation 1 25 in a 
similar procedure to that described in example 24. This afforded the title compound 
as a white solid (55mg, 50%). 

1 H nmr (DMSO-d 6 , 400MHz) 5: 1.59 (m, 2H), 1.76 (m, 2H), 2.17 (m, 2H), 2.19 (s, 3H), 
2.60 (m, *H), 2.71 (m. 2H), 2.99 (t, 2H), 3.70 (m, 7H), 4.61 (s, 2H), 6.82 (m, 3H), 7.12' 
(m, 3H), 7.32 (t, 1H), 9.00 (s, 1H), 10.82 (s, 1H). 

LRMS :m/z 503 (M-1)'. 

mp 188-189°C 

Anal. Found: C, 58.97; H, 6.50; N, 5.49. C 2 sH 32 N 2 0 7 S; 0.25 H 2 0 requires C, 58.98; H, 
6.43; N, 5.50%. 



Preparation I 

2-[2-(Benzyloxy)ethoxy]-6-bromopyridine 



Br > ^0^ OBn 



Sodium hydride (900mg, 60% dispersion in mineral oil, 22.5mmol) was added portionwise to 
an ice-cold solution of 2-(benzyloxy)ethanol (3.0g, 20.0mmol) in toluene (1 00ml), and the 
solution stirred for 30 minutes. 2,6-Dibromopyridine (4.75g, 20.0mmol) was added, and the 
reaction heated under reflux for 2 hours. The cooled mixture was diluted with water (100ml), 
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and extracted with ethyl acetate (3x1 00ml). The combined organic extracts were dried 
(MgS0 4 ), filtered and evaporated in vacuo to give the title compound as a yellow oil, 
(quantitative). 

5 l H nmr (CDCI 3 , 300MHz) 5: 3.82 (t, 2H), 4.52 (t, 2H), 4.62 (s. 2H), 6.75 (d, 1 H), 7.05 (d, 
1H), 7.22-7.46 (m, 6H). 

Preparation 2 

2-Bromo-6-{[(4R)-2,2-dimethyl- 1 ,3-dioxolan-4-yl]methoxy} pyridine 



10 



30 



BrX^0^ 0 X Me 
*-~0 Me 



Sodium hydride (1.62g, 60% dispersion in mineral oil, 40.5mmol) was added portion wise to 
an ice-cooled solution of (R)-(-)-l 7 2-0-isopropylideneglycerol (4.86g, 36.8mmoI) in toluene 
(100ml), and once addition was complete, the solution was allowed to warm to room 
I 5 temperature and stirred for 30 minutes. 2,6-Dibromopyridine (8.72g, 36.8mmol) was added, 
and the reaction heated under reflux for 5 hours. The cooled mixture was diluted with water, 
the layers separated, and the aqueous phase extracted with ether. The combined organic 
extracts were dried (MgS0 4 ), filtered and evaporated in vacuo to afford the title compound as 

s 

a yellow oil (quantitative). 

20 

'H nmr (CDC1 3 , 300MHz) 5: 1.39 (s, 3H), 1.45 (s, 3H), 3.83 (dd, 1H), 4.16 (dd, 1H), 4.37 (m, 
2H), 4.46 (m, 1H), 6.75 (d, 1H), 7.06 (d, 1H), 7.40 (dd, 1H). 

Preparation 3 

25 2-Bromo-6-{[(4S)-2,2-dtmethyl- 1, 3-dioxolan-4-yl]methoxy} pyridine 



t-0 1 Me 

The title compound was obtained as a yellow oil (quantitative), from (S)-(-)-l>2-0- 
isopropylideneglycerol and 2,6-dibromopyridine, following the procedure described in 
preparation 2. 

'H nmr (CDC1 3 , 300MHz) 5: 1.40 (s, 3H), 1.45 (s, 3H), 3.83 (dd, 1H), 4.16 (dd, 1H), 4.37 (m, 
2H), 4.48 (m, IH), 6.76 (d, IK), 7.06 (d, 1H), 7.41 (m/dd, 1H). 
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Preparation 4 

2-[2-(Benzyloxy)ethoxy]-6-(tributylstannyl)pyridine 




n-Butyllithium (13.8ml, 1 .6M solution in hexanes, 22.0mmol) was added dropwise to a 
cooled (-78°C) solution of the bromide from preparation 1 (20.0mmol) in anydrous THF 
(lOOml), so as to maintain the internal temperature <-70°C, and the solution stirred for 20 
minutes. Tri-n-butyltin chloride (6.0ml, 22.0mmol) was added slowly to maintain the . 
temperature <-70°C, and the reaction then allowed to warm to room temperature over I hour. 
The reaction was diluted with water, the mixture extracted with Et 2 0 (2x1 00ml), and the 
combined organic extracts dried (MgSO^), filtered and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel using pentane:Et 2 0 (98:2) as eluant, to 
afford the title compound as a colourless oil, (7.0g, 67%). 

'HnmrCCDCb, 300MHz) 5: 0.88 (t, 9H), 1 .06 (m, 6H). 1.35 (m, 6H), 1.58 (m, 6H),3.83 (t, 
2H), 4.56 (t, 2H), 4.62 (s, 2H), 6.6 1 (d, 1 H), 6.99 (d, I H), 7.24-7.40 (m, 6H). 

Preparation 5 s ' , 

2-{[(4R)-2,2-Dimethyl-l,3-dioxoIan-4-y!]methoxy}-6-(tributyista : nnyl)pyridine 



The title compound was prepared as an oil (quantitative) from the bromide of preparation 2, 
using a similar procedure to that described in preparation 4. 



l H nmr (CDCI 3 , 300MH2) 5: 0.88 (t, 9H), 1.06 (t, 6H), 1.25-1.40 (m, 9H), 1.45 (s, 3H), 1.50- 
1.70 (in, 6H), 3.83 (dd, 1H), 4.15 (dd, 1H), 4.40 (m, 2H), 4.52 (m, 1H), 6.60 (d, 1H), 7.00 (d, 
1H), 7.40 (dd, 1H). ■ 

Preparation 6 

2-{[(4S>2 5 2-Dimethyt-l,3-dioxolan-4-yl]methoxy}-6-(tributylstannyl)pyridine 
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The title compound was obtained as a colourless oil (71%), from the bromide from 
preparation 3, following a similar procedure to that described in preparation 5. 



5 'H nmr (CDCl 3 , 300MHz) 8: 0.89 (t, 9H), 1.07 (t, 6H), 1.35 (m, 6H), 1.40 (s, 3H), 1.48 (s, 
3H), 1.58 (m, 6H), 3.83 (dd, 1H), 4.16 (dd, 1H), 4.40 (m, 2H), 4.52 (m, 1H), 6.60 (d, 1H), 
7.00 (d, 1H),7.40 (dd, 1H). 

Preparation 7 
10 3-Bromo-l-(tert-butoxy)benzene 



Condensed isobutylene (100ml) was added via a dry ice/acetone cold finger, to 
dichloromethane (70ml) at -30°C, followed by a solution of 3-bromophenol (2 1 .5g, 
125mmol) in dichloromethane (30ml). Trifluoromethanesulphonic acid (l.5g, lO.Ommol) was 
15 added dropwise, the reaction cooled to -75°C, and stirred for 2 hours. Triethylamine ( 1 .4ml, 
lO.Ommol) was then added, the solution allowed to warm to room temperature and then 
concentrated in vacuo to remove the isobutylene. The remaining solution was washed with 
water, dried (Na 2 SC>4), filtered and evaporated to give the desired product as a pale yellow oil, 
(33g, slightly impure). 

20 

] H nmr (CDC1 3 , 400MHz) 5: 1.37 (s, 9H), 6.89 (d, 1H), 7.04-7.20 (m, 3H). 
Preparation 8 

3-(tert-Butoxy)-phenylboronic acid 



n-Butyllithium (40ml, 2.5M in hexanes, lOOmmol) was added dropwise to a cooled (-78°C) 
solution of the bromide from preparation 7 (23.9g, 90mmol) in tetrahydrofuran (300ml), so as 
to maintain the temperature below -70°C. The resulting solution was stirred for 1 hour, and 
30 triisopropyl borate (30.6ml, 135mmoI) was added dropwise over 10 minutes. The reaction 




25 
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was allowed to warm to room temperature, diluted with ether (150ml) then extracted with 
sodium hydroxide solution (IN). The combined aqueous layers were washed with ether and 
then re-acidified to pH 2 using hydrochloric acid (2N). This aqueous mixture was extracted 
with dichlorom ethane (3x200mJ), the combined organic extracts dried (Na 2 SOj), filtered and 
concentrated in vacuo. The resulting white solid was stirred vigorously in pentane, filtered 
(twice) then dried under vacuum to give the title compound as a white solid, (13. 1 g, 75%). 



! H nmr (CDCl 3 , 400MHz) 5: 1.39 (s, 9H), 7.19 (m, 1H), 7.37 (m, 1H), 7.79 (m, 1H), 7.88 (m, 



A mixture of potassium carbonate (1.5 g, I0.9mmol), 3-bromophenoI (I.73g, lO.Ommol) and 
bromoacetaldehyde diethyl acetal (1. 5ml, 9.67mmol) in dimethylsulphoxide (iOml) was 
heated at 160°C for 1 X A hours. The cooled reaction was partitioned between water (50ml) and 
ethyl acetate (100ml), and the phases separated. The aqueous layer was extracted with ethyl 
acetate (50ml), the combined organic solutions washed consecutively with IN sodium 
hydroxide solution, water (2x), brine and then dried (Na 2 S0 4 ), filtered and evaporated in 
vacuo. The residue was purified by medium pressure column chromatography on silica gel 
using an elution gradient of ethenpentane (0:100 to 5:95) to afford the title compound (2.0 lg, 
72%). 

'H nmr (CDC1 3 , 400MHz) 5: 1 .22 (t, 6H), 3.60 (m, 2H), 3.75 (m, 2H), 3.97 (d, 2H), 4.80 (t, 
1H), 6.82 (d, 1H), 7.07 (m, 3H). - 

Preparation 10 

3-(2,2-Diethoxyethoxy)phenylboronic acid 



1H). 



Preparation 9 . 

l-Bromo-3-(2,2-diethoxyethoxy)benzene 




OEt 




OEt 
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n-Butyllithium (1 8.5ml, 2.5M in hexanes, 46.25mmol) was added dropwise to a cooled (- 
78°C) solution of the bromide from preparation 9 (1 1.4g, 39.6mmol) in anhydrous 
tetrahydrofuran (100ml), so as to maintain the internal temperature <-70°C. This solution was 
stirred for 1 hour, then triisopropyl borate (1. 13g, 6.0mmol) added slowly, and the reaction 
allowed to warm to room temperature over 3 hours. The mixture was cooled in an ice-bath, 
acidified to pH 4 using 2N hydrochloric acid, and quickly extracted with ethyl acetate 
(2x500ml). The combined organic extracts were washed with water and brine, dried 
(NanSOj), filtered and evaporated in vacuo. The residual oil was purified by medium pressure 
column chromatography on silica gel using an elution gradient of ethenpentane (0:100 to 
50:50) to afford the title compound (8.24g, 82%). 

'Hnmr (DMSO-d 6 , 400MHz) 5: 1.14 (t, 6H), 3.58 (m, 2H), 3.66 (m, 2H), 3.94 (d, 2H), 4.80 
(t, 1 H), 6.98 (m, 1 H), 7.22 (m, I H), 7.37 (m, 2H), 8.00 (s, 2H). 

Preparation 1 1 

I-MethyIsulphonyl-piperidin-4-one ethylene ketal 



Methanesulphonyl chloride (24.8g, 0.2 17mol) was added dropwise to a' solution of 4- 
piperidone ethylene ketal (28.2g, 0. 197mol) and triethyiamine (30.2ml, 0.2l7mol) in ether 
(280ml), and the reaction stirred at room temperature for 3 hours. The mixture was washed 
consecutively with water (2x), hydrochloric acid (IN), and saturated sodium bicarbonate 
solution, dried (MgS0 4 ), filtered and evaporated in vacuo. The residue was triturated with 
hexane, filtered and dried to give the desired product as an off-white solid (41.6g, 95%). 

mp 107-109°C 

! H nmr (CDCI 3 , 400MHz) 8: 1.78 (m, 4H), 2.75 (s, 3H), 3.32 (m, 4H), 3.92 (s, 4H). 

Anai. Found: C, 43.23; H, 6.85; N, 6.23. C 8 H, 5 N0 4 S requires C, 43.42; H, 6.83; N, 6.33%.. 

Preparation 12 

l-Isopropylsulphonyl-piperidin-4-one ethylene ketal 




433 



WO 01/49309 



PCT/FB00/O1935 




Isopropylsulphonyi chloride (5.6ml, SOmmol) was added dropwise to an ice-cooled solution 
of 4-piperidone ethylene ketal (6.4ml, SOmmol) and triethylamine (7.7ml, 55mmol) in 
dichloromethane (100ml), and the reaction stirred at room temperature for 3 hours. The 
5 mixture was washed with water (2x), dried (MgS0 4 ), filtered and evaporated in vacuo. The 
residue was crystallised from ether/pentane to afford the title compound as a solid, (1 0.55g s 
85%). 

mp 66-67°C 

10 

*H nmr (CDCI 3 , 400MHz) 5: 1 .34 (d, 6H), 1.77 (m, 4H), 3.18 (m, I H), 3.43 (m, 4H), 3.98 (s, 
4H). 

Anal. Found: C, 48.19; H, 7.74; N, 5.50. C, 0 H l 9NO 4 S requires C, 48.15; H, 7.75; N, 5.56%. 

15 

Preparation 13 

Methyl 2-(l,4-dioxa-8-azaspiro[4.5]dec-8-ylsulphonyl)acetate 

u o 

20 Potassium tert-butoxide (24.6g, 2 19mmol) was added portionwise to a solution of the 
ethylene ketal from preparation 1 1 (32.3g, 146mmol) and dimethyl carbonate (6 1 ml, 
730mmol) in tetrahydrofuan (200ml), and once addition was complete, the reaction was 
stirred at room temperature overnight under a nitrogen atmosphere. The reaction was poured 
into a mixture of hydrochloric acid (IN) and ether and the layers separated. The aqueous layer 

25 was extracted with ethyl acetate, the combined organic solutions washed with brine, dried 
(MgS0 4 ), filtered and evaporated in vacuo. The residue was suspended in di-isopropyl ether, 
the mixture heated to reflux, cooled, and filtered, to afford the title compound as a solid, 
(26.7g, 65%). 

30 J H nmr (CDC1 3 , 400MHz) 8: 1.77 (m, 4H), 3.42 (m, 4H), 3.78 (s, 3H), 3.92 (s, 2H), 3.95 (s, 
4H). 
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Anal. Found: C, 42.69; H, 6.16; N, 4.93. C }0 H,7NO 6 S requires C, 43.00; H, 6.14; N, 5.02%. 
Preparation 14 

Methyl 2-( 1 ,4-dioxa-8-azaspiro[4.5]dec-8-ylsulphonyl>2-methylpropanoate 



N-Butyl lithium (28ml, 1 .6M in hexanes, 44. Immol) was added dropwise to a cooled (-78°C) 
solution of the suJphonamide from preparation 12(1 Og, 40. Immol) in tetrahydrofuran 
(100ml), so as to maintain a temperature below -45°C. Once addition was complete the 
solution was allowed to warm to 0°C, and then recooled to -78°C. Methyl chtoroformate 
(3.7ml, 48. Immol) was added dropwise so as to maintain the temperature below -45°C, the 
reaction stirred for 30 minutes, then allowed to warm to room temperature. The reaction 
mixture was partitioned between ethyl acetate and water, and the layers separated. The 
organic phase was washed with water, dried (MgS0 4 ), filtered and evaporated in vacuo. The 
crude product was triturated with ether to give the title compound as a solid, (9.88g, 80%). 



! H nmr (CDCi 3 , 400MHz) 5: 1 .60 (s, 6H), 1 .76 (m, 4H), 3.4£ (m, 4H), 3.79 (s, 3H), 3.98 (s, 



Anal. Found: C, 46.80; H, 6.87; N, 4.49. C !2 H 2t N0 6 S requires C, 46.89; H, 6.89; N, 4.56%. 
Preparation 1 5 

Methyl 4-(l,4-dioxa-8-azaspiro[4.5]dec-8-ylsulphonyl)tetrahydro-2H-pyran-4-carboxylate 



the sulphonamide from preparation 11 (2.21g, lOmmol) and dimethyl carbonate (4.2ml, 
50mmol) in dry toluene (40ml), and the mixture heated at 90°C for 90 minutes. Tic analysis 
showed starting material present, so methanol (2071) was added, and the reaction stirred at 




4H). 




Sodium hydride (880mg, 60% dispersion in mineral oil, 22mmol) was added to a solution of 
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90°C overnight. l-Methyl-2-pyrrolidinone ( 10ml) and bis(2-bromoethyi)ether ( 1 .63ml, 
!3mmol) were added, and the reaction stirred for a further 20 hours at 90°C, and at room 
temperature for 3 days. The reaction mixture was partitioned between IN citric acid solution 
and ether, and the layers separated. The organic phase was washed with water, dried 
5 (MgS0 4 ), filtered and evaporated in vacuo. The residue was triturated with ether to give the 
title compound as a white solid, (l.OSg, 30%). 

Alternative method 

10 Potassium tert-butoxide (220ml, I M in tetrahydrofuran, 220mmol) was added dropwise to a 
solution of the acetate from preparation 13 (27.9g, lOOmmol) and bis(2-bromoethyl)ether 
(16.3ml, I30mmol) in tetrahydrofuran (200ml) and l-methyl-2-pyrrolidinone (20ml), and the 
reaction stirred at room temperature overnight. Tic analysis showed starting material 
remaining, so tetrabutylammonium iodide (3.7g, lOmmol) and sodium hydride (2.0g, 60% 

15 dispersion in mineral oil, SOmmol) were added, and the reaction stirred for a further 72 hours. 
Additional I-methyl-2-pyrrolidinone (100ml), sodium hydride (4.0g ? 60% dispersion in 
mineral oil, lOOmmol) and bis(2-bromoethyl)ether (12.6ml, lOOmmol) were added, and the 
reaction continued for a further 24 hours. The reaction was poured into a mixture of ether and 
10% citric acid solution, and the layers separated. The aqueous phase was extracted with 

20 ether, the combined organic solutions washed with water, dried (MgS0 4 ), filtered and 

evaporated in vacuo.The residue was suspended in ether, the mixture heated to reflux, cooled 
and the resulting precipitate filtered, washed with ether and dried to give the title compound, 
(7.2g,21%). 

25 'H nmr (CDCI 3 , 400MHz) 5: 1.70 (m, 4H), 2.16 (m, 2H), 2.35 (m, 2H), 3.24 (m, 2H), 3.41 
(m, 4H), 3.80 (s, 3H), 3.94 (m, 6H). 

LRMS : m/z 372 (M+23) + 

30 Preparation 16 

Methyl 4-(4-oxo-piperidin-l-ylsulphonyl)tetrahydro-2H-pyran-4-carboxyIate 
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Hydrochloric acid (20ml, IN) was added to a solution of the ethylene ketal from preparation 
15 (7. Ig, 20.3mmol) in acetone (20ml) and 1,4-dioxan (20ml), and the reaction stirred at 60°C 
for 6 hours, and then left at room temperature overnight. The reaction was neutralised by 
adding sodium bicarbonate portionwise, and this mixture concentrated in vacuo. The residue 
was diluted with water, then extracted with ethyl acetate (3 x). The combined organic extracts 
were dried (MgSO.4), filtered and evaporated in vacuo.The crude product was triturated with 
ether/di-isopropyl ether, to give the desired product as a solid (4.1g, 66%). 

mp 158-160°C 

l H nmr (CDO3, 400MHz) 5: 2. 1 8 (m, 2H), 2.38 (m, 2H), 2.48 (m, 4H), 3.26 (m, 2H), 3,60 
(br, m, 4H), 3.82 (s, 3H), 3.98 (m, 2H). 

Anal. Found: C, 47. 14; H, 6.28; N, 4.54. C I2 H !9 N0 6 S requires C, 47.20; H, 6.27; N, 4.59%. 
Preparation 17 

Methyl 2-methyl-2-(4-oxo-piperidin- 1 -y lsu!phonyI)propanoate 




The title compound was obtained as a solid (98%) after trituration with pentane from the 
ethylene ketal from preparation 14, following a similar method to that described in 
preparation 16. 

. ! H nmr (CDCI 3 , 400MHz) 8: 1.67 (s, 6H), 2.57 (m, 4H), 3.68 (m, 4H), 3.80 (s, 3H). 
Anal. Found: C, 45.51; H, 6.52; N, 5.14. Ci 0 H l7 NO 5 S requires C, 45.61; H, 6.51; N, 5.32%. 
Preparation 18 

tert-Buty 1 4-[4-(4-bromo-3-methy lphenyI)-4-hydroxypiperidine- 1 -carboxylate 




Me O 



437 



WO 01/49309 



PCT/IBOO/01935 



A 2.5M solution of n-butyl lithium in hexane (38ml, 94mmol) was added over about 10 
minutes to a stirred mixture of 2-bromo-5-iodo-to)uene (28g, 94mmoI) in anhydrous ether 
(500ml) under nitrogen, at about -75°C. After a further 15 minutes, a solution of t-butyl 4- 
oxopiperidine-I-carboxylate (17 g, 85 mmol) in anhydrous tetrahydrofuran (50 ml) was added 
at such a rate that the reaction temperature was maintained below -60°C. 
The reaction mixture was stirred at about -75°C for 1 hour, and allowed to warm to 0°C and 
quenched with aqueous ammonium chloride solution. The organic phase was separated, 
washed with water, dried (MgSOa), filtered and evaporated in vacuo. The residue was 
dissolved in pentane and cooled to 0°C to crystallise the title compound, which was collected 
by filtration as a colourless solid (20.1 g, 64%). 
m.p. 102-103°C. 

'HnmrCCDCWS: l.48(s,9H), 1.51 (s, 1H), !.70(d,2H), 1.96 (m, 2H), 2.40 (s, 3 H), 3.22 
(t, 2H), 4.02 (m, 2H), 7.15 (dd," IH), 7J6(d, I H), 7.50 (d, 1H). 

LRMS :m/z 369/371 (M-H) + 

Anal. Found: C, 55.34; H, 6.58; N, 3.76. C, 7 H 24 BrNOj requires C, 55.14; H, 6.53; N, 3.78%. 
Preparation \ 9 

4-(4-Bromo-3-methylphenyl)- 1 ,2,3,6-tetrahydropyridine 
Me 



Trifluoroacetic acid (100ml) was added to a stirred solution of the bromide from 
preparation 18 (20g, 54mmol) in dichloromethane (100 ml) at room temperature. After a 
further 18 hours, the reaction mixture was evaporated in vacuo and the residue basified with 
2M aqueous sodium hydroxide solution to pH>12. The resulting mixture was extracted with 
ether, the combined extracts washed with water, dried (MgSOO, filtered and evaporated under 
reduced pressure to yield the title compound as a low melting solid, (13.6 g, 100%). 



*H nmr (CDC1 3 ) 6: 1,60 (br, s, 1H), 2.40 (m, 5H), 3.10 (t, 2H), 3.52 (m, 2H), 6.10 (br, s, 1H), 
7.05 (dd, 1H), 7.22 (d, IH), 7.46 (d, IH). 
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Alternative Method - 

Para-toluenesulphonic acid (I0.27g, 54mmol) was added to a stirred solution of the bromide 
from preparation ! 8 ( I Og, 27mmol) in toluene ( 1 30ml) at room temperature. The gelatinous 
mixture was heated to reflux in a Dean-Stark apparatus for 90 minutes, and then cooled to 
room temperature which resulted in a thick white precipitate. The mixture was basified with 
2M sodium hydroxide solution, and extracted with ethyl acetate (3x), then the combined 
extracts were washed with water, dried (MgSOi) and evaporated under reduced pressure to 
yield the title as a low melting solid, (6.8 g, 100%). 

Preparation 20 

4-(4-Bromo-3-methylpheny I)- 1 -methylsulphony I- 1 ,2,3,6-tetrahydropyridine 




Methanesulphonyl chloride (17.5ml, 227mmol) was added dropwise'to an ice-cooled solution 
of triethyfamine (34.4ml, 247mmo!) and the amine from preparation 19 (52.8g, 206mmol) in 
dichloromethane (400ml), and the reaction then stirred at room temperature for 1 hour. Tic 
analysis showed starting material remaining, so additional methanesulphonyl chloride 
(1 .75ml, 22.7mmol) and triethylamine (5ml, 35.9mmol) were added, and stirring continued 
for a further hour. The reaction was diluted with hydrochloric acid (200ml, 2N) and water 
(300ml), and the phases separated. The aqueous layer was extracted with dichloromethane 
(2x250ml) the combined organic extracts washed with brine (200ml), dried (MgS04), filtered 
and concentrated in vacuo. The residual solid was triturated with iso-propyl ether, filtered and 
dried to afford the title compound as a pale yellow solid, (65. lg, 96%). 

'H nmr (CDC1 3 , 300MHz) 5: 2.40 (s, 3H), 2.62 (m, 2H), 2.85 (s, 3H), 3.54 (m, 2H), 3.95 (m, 
2H), 6.04 (m, 1H), 7.04 (dd, IH), 7.21 (m, 1H), 7.50 (d, 1H). 

LRMS m/z 347, 349 (M+- 1 8) + 
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Preparation 21 

Methyl 2-[4-(4-bromoO-methylphenyI)-l,2,3,6-tetrah^ 



Me 




5 

N,0-Bis(trimethylsilyl)acetamide (0.9ml; 4.0mmol) was added to a stirred solution of the 
amine from preparation 19 (2.0g, 7.9mmol) in anhydrous tetrahydrofuran (40ml), under 
nitrogen, at room temperature. A solution of methyl chlorosulphonylacetate (1 .64g, 9.5mmol) 

10 in anhydrous tetrahydrofuran (15 ml) was added and die reaction mixture stirred at room 
temperature for 1 8 hours. The resulting mixture was evaporated in vacuo, and partitioned 
between ethyl acetate and aqueous sodium bicarbonate solution. The organic layer was 
separated and washed with water, dried (MgS04), filtered and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel, using dichloromethane as 

15 eluant, followed by crystallisation from diisopropyl ether, to give the title compound as a 
colourless solid, (1.65 g, 55%). 

m.p. 110-112°C. 

20 'H nmr (CDCI 3 ) 8: 2.40 (s, 3H), 2.60 (m, 2H), 3.60 (t, 2H), 3.80 (s, 3H), 4.01 (s, 2H), 4.07 
(m, 2H), 6.02 (br, s,lH), 7.02 (dd, 1H), 7.21 (d, IH), 7.50 (d, 1H). 

LRMS :m/z 404/406 (M+l 8) + 

25 Anal. Found: C, 46.32; H, 4.62; N, 3.55. C, 5 H 18 BrN0 4 S requires C, 46.40; H, 4.67; N, 
3.61%. 

Preparation 22 

Methyl 2-[4-(4-bromo-3-methylphenyl)-l,2 ) 3,6-tetrahydropyridin-l-ylsulphonyl]-2-methyl- 
30 propanoate 
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Me 




lodomethane (2ml, 32. 1 mmol) was added to a stirred mixture of the acetate from preparation 
21 (5g, 12.9mmoI) and potassium carbonate (5.4g, 39. 1 mmol), in anhydrous 
5 dimethylsulfoxide (50ml), under nitrogen, at room temperature. After 24 hours the reaction 
mixture was partitioned between ether and water, separated, and the organic layer was washed 
with water, dried (MgS0 4 ), filtered and evaporated in vacuo. The residue was purified by 
flash chromatography, using diethyl ethenpentane (40:60 to 100:0) as eluant, followed by 
crystallisation from diisopropyl ether, to give the title compound as a colourless solid, (4.7 g, 
10 87%). 

m.p. !00-I01°C. 

l H nrnr (CDCI 3 ) 5: 1 .67 (s, 6H) 3 2.40 (s, 3H), 2.58 (m, 2H), 3.60 (t, 2H), 3.80 (s, 3H), 4,08 
15 (m, 2H), 6.00 (br, s, 1H), 7.03 (dd, 1H), 7.21 (d, 1H), 7,49 (d, 1H). 

Anal. Found: C, 49.00; H, 5.33; N, 3.28. CnH^BrNC^S requires C, 49.04; H, 5.33; N, 
336%. 

20 Preparation 23 

Methyl 4-[4-(4-bromo-3-methylphenyl)-l J) 2,3,6-tetrahydropyridin-l-ylsulphonyl]tetrahydro- 
2H-pyran-4-carboxylate 




25 Bis-2-iodoethyl ether (3.9g, 12.0mmol) was added to a stirred mixture of the acetate from 
preparation 21 (3.6 g, 9.3mmol) and potassium carbonate (3.8g, 27.8mmol), in anhydrous 
dimethylsulfoxide (50ml), under nitrogen, at room temperature. After 18 hours the reaction 
mixture was partitioned between diethyl ether and water, separated, and the organic layer was 
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washed with water, dried (MgSO,), filtered and evaporated in vacuo. The residue was 
purified by flash chromatography, using a mixture of dichloromethane and methanol (99: J) as 
eluant, followed by crystallisation from diisopropyl ether, to give the title compound as a 
colourless solid, (3.43 g, 80%). 

5 

m.p. 128-130°C. 

■H nmr (CDCI 3 ) 5: 2.23 (in, 2H), 2.40 (s, 3H), 2.42 (m, 2H), 2.58 (m, 2H), 3.30 (m, 2H), 3.58 
(m, 2H), 3.87 (s, 3H), 4.00-4. 1 0_(m, 4H), 6.00 (br, s, IH), 7.02 (dd, IH), 7.21 (d, IH), 7.49 (d, 
10 IH). 

LRMS :rn/z 477 (M-H 8) f 

Anal. Found: C, 49.92; H, 5.40; N, 2.90. C^BrNOsS requires C, 49.78; H, 5.28; N, 
15 3.06%. 

Preparation 24 

4-.(4-Bromo-3-methylphenyl)-l-(methylsulphonyl)piperidine 



20 



Me S °2 




TriethyisiJane (47.2ml, 296mmol), followed by trifluoromethanesulphonic acid (1. 73ml, 
19.7mmoI) were added to a solution of the sulphonamide from preparation 20 (65.0g, 
197mmoJ) in dichloromethane (300m\) and trifiuoroacetic acid (300ml), and the reaction 
stirred at room temperature for an hour. Tic analysis showed starting material remaining, so 
25 additional triethylsilane (75.2ml, 471mmoI) and trifluoromethanesulphonic acid (0.86ml, 

9.8mmol) were added and the reaction stirred for a further 20 hours at room temperature. The 
reaction was concentrated in vacuo, the residue poured into saturated aqueous potassium 
carbonate solution, and the mixture extracted with dichloromethane (3x650ml). The 
combined organic extracts were washed with brine (500ml), dried (MgSCX,), filtered and 
30 concentrated in vacuo. The crude product was triturated with hot methanol/hexane, filtered 
and dried to give the title compound (52.43g, 80%) as a buff-coloured solid. 
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l H nmr (CDCI3, 4O0MHz) 5: 1.78 (m, 2H), 1.90 (m, 2H), 2.37 (s, 3H), 2.52 (m, 1H), 2.77 (m, 
5H), 3.94 (m, 2H), 6.83 (m, 1H), 7.02 (s, 1H), 7.42 (m, 1H). 

LRMS : m/z 354, 356 (M-K23) + 

Preparation 25 



Sodium hydride (12.2g, 60% dispersion in mineral oil, 305mmol) was added to a solution of 
the sulphonamide from preparation 24 (50.6 Ig, 152mmol) and dimethylcarbonate (63.8ml, 
760mmol) in toluene (600ml), and the reaction heated under reflux for 1 Vi hours. The 
reaction was partitioned between ethyl acetate ( 1 000ml), and cooled hydrochloric acid 
(600ml, IN), and the layers separated. The aqueous layer was extracted with ethyl acetate 
(500ml), the combined organic extracts washed with brine (3x300ml), dried (MgS0 4 ), filtered 
and concentrated in vacuo. The residue was triturated with hexane, and the solid filtered. This 
was re-crystallised from di-isopropyl ether and dried in vacuo to give the title compound as 
buff-coloured crystals, (40,9g, 69%). 

l H nmr (CDCI 3 , 400MHz) 5: 1.77 (m, 2H), 1.84 (m, 2H), 2.37 (s, 3H), 2.58 (m, 1H), 2.97 (m, 
2H), 3.80 (s, 3H), 3.96 (m, 4H), 6.84 (m, 1H), 7.02 (s, 1H), 7.42 (d, IH). 

LRMS m/z 412, 414 (M+23) + 

Preparation 26 

Methyl 2-[4-(4-bromo-3-methylphenyl)piperidin-l-ylsulphonyl]-2-methy!-propanoate 

Me 



Methyl 2-[4-(4-bromo-3-methylphenyI)piperidin-l-ylsulphony(]acetate 



Me 
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Triethyfsiiane (1.43ml, 9.0mmol) followed by trifluoromethanesulphonic acid (0.02ml, 
0.3mmol) were added to a solution of the 1,2,3, 6-tetrahydropyridine from preparation 22 
(I.25g, 3.0mmol) and trifluoroacetic acid (15ml) in dichioromethane (1 5ml), and the reaction 
was stirred for an hour at room temperature. The reaction mixture was concentrated in vacuo, 
the residue diluted with dichioromethane (25ml), then partitioned between ethyl acetate 
(i50ml) and saturated sodium bicarbonate solution (I50ml), and the layers separated. The 
aqueous phase was extracted with ethyl acetate (2x35rril), the combined organic solutions 
dried (MgS04), filtered and evaporated in vacuo. The residual solid was triturated with di- 
isopropyl ether to give the title compound as a white solid, (963mg, 77%). 
mp 103-106°C 

'H nmr(DMSO-d 6 , 400MHz) 5: 1.52 (m, 8H), 1.77 (m, 2H), 2.28 (s, 3H), 2.63 (m, !H), 3.00 
(m, 2H), 3.70 (m, 5H), 6.98 (dd, 1H), 7.20 (s, 1H), 7.42 (dd, 1H). 

Anal. Found; C, 48.42; H, 5.74; N, 3.27. C I7 H 2 4BrNSCXj requires C, 48.81; H, 5.78 N, 3.35%. 
Preparation 27 

Methyl 4-[4-(4-bromo-3-methylphenyI)piperidin-l-ylsulphonyI]tetrahydro-2H-pyran-4- 
carboxylate 



Sodium hydride (60% dispersion in mineral oil, 1.16g, 29.0mmol) was added to a stirred 
solution of the acetate from preparation 25 (10.14 g, 26.0mmol) in N-methyl pyrrolidinone 
(60 ml) at ambient temperature under nitrogen. After 45 minutes, bis-2-bromoethyl ether 
(4.26 ml, 33.8 mmol) was added to the stirred mixture, and after a further 150 minutes an 
additional portion of sodium hydride (60% dispersion in mineral oil; 1.16 g, 29 mmol) was 
added, and the mixture left stirring for 18 hours. The solvent was removed under reduced 
pressure, and the residues was partitioned between ethyl acetate and water. The organic layer 
was collected, washed with brine, dried (MgS0 4 ), and evaporated under reduced pressure. 
The residue was crystallised from ethyl acetate and diisopropyl ether to give the title 
compound as a colourless solid (7.34 g, 61%). The filtrate was evaporated and purified by 



Me 
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flash chromatography eluting with dichloromethane, and crystallisation from ethyl acetate and 
diisopropy/ ether to give an additional batch of the title compound as a colourless solid (1.86 



m.p. I62-I63°C. 

'Hnmr (CDC) 3 ) 5: 1.65-1 .83 (m, 4H), 2.20 (m, 2H), 2.38 (s, 3H), 2.40 (m, 2H), 2.57 (m, 1H), 
3.00 (m, 2H), 3.29 (m, 2H), 3.85 (s, 3H), 3.87-4.00 (m, 4H), 6.83 (d, 1H), 7.02 (s, IH), 7.41 
(d, 1H). 

LRMS :m/z 460/462 (M+l) + . 

Anal. Found: C,49.49; H,5.68; N,2.93. C, 9 H 26 BrN0 5 S requires C,49.57; H,5.69; N,3.04%. 

Alternative Route: Triethylsilane (50ml, 0.30mol) was added dropwfse over 2 
mln to a solution of the carbinol from preparation 130 (60g, 0.12mol) in 
dichloromethane (150ml) and trifluoroacetic acid (150ml), at 0°C, under 
nitrogen. Triflic acid (0.53ml, 6.0mmol) was added dropwise over 10 min and 
the resulting mixture was stirred at 0°C for 4h. Dichloromethane (300ml) and 
demineralised water (300ml) were added and the aqueous phase was 
separated. The organic phase was washed with water (200ml), saturated 
sodium bicarbonate solution (2x200ml) and demineralised water (200ml) and 
then concentrated in vacuo to a colourless solid. The solid was slurried in hot 
ethyl acetate (300ml) for 20 min and the mixture was cooled to 0°C and then 
filtered; The residue was dried in vacuo to leave the title compound as a 
colourless solid (53g, 92%). 

Preparation 28 

Methyl l-ben2yl-4-[4-(4-bromo-3-methylphenyl)piperidin-l-ylsulphonyI]-4- 
ptperidinecarboxylate 



g, 1 5%). A small sample was recrystallised from ethyl acetate for further characterisation. 



Me 




The acetate from preparation 25 (4.17g, 10.7mmol) was added portionwise to a suspension of 
sodium hydride (994mg, 60% dispersion in mineral oil, 33.1mmol) in l-methyI-2- 
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pyrrolidinone (40ml), and the resulting solution stirred for an hour. Tetra-butyl ammonium 
bromide (3.44g, 10.7mmol) and N-benzyI-bis-(2-chloroethy!)amine (2.73g, 10. Immol) were 
added portionwise, and once addition was complete, the reaction vyas stirred at 60°C for 6 
hours. The cooled reaction was partitioned between water and ethyl acetate, the layers 
separated, and the aqueous phase extracted with ethyl acetate. The combined organic extracts 
were washed with water, dried CNa 2 S0 4 ), filtered and concentrated in vacuo. The crude 
product was purified by column chromatography on silica gel twice, using an elution gradient 
of dichloromethanerether (1 00:0 to 90: 1 0) to afford the title compound (3.04g, 52%). 



*H nmr (CDCIj, 400MHz) 5: 1.63-1.81 (m, 4H), 1.88 (m, 2H), 2.16 (m, 2H), 2.36 (s, 3H), 
2.42 (m, 2H), 2,55 (m, 1H), 2.88 (m, 2H), 2.98 (m, 2H), 3.40 (s, 2H), 3.82 (m, 5H), 6.83 (d, 
IH), 7.00 (s, I H), 7.22 (m, 5H), 7.40 (d, IH). 

LRMS m/z549,55I (M+l)* 



2,6-Di-tert-butyI-4-methy I pyridine (3.7g, 18mmoI) was added to a solution of the ketone from 
preparation 17 (3.8g, !4.5mmol) in dichloromethane (50ml), and the solution then cooled to 
4°C Trifluoromethane suiphonic anhydride (2.95ml, l7.5mmoI) was added dropwise, and the 
reaction then stirred at room temperature for 17 hours. Tic analysis showed starting material 
remaining, so additional 2,6-di-tert-butyl-4-methylpyridine (3.7g, 18mmoI) and 
trifluoromethane suiphonic anhydride (2.7ml, 16mmoI) were added portionwise to the stirred 
reaction over the following 4 days. The mixture was then filtered, the filtrate concentrated in 
vacuo, and the residue triturated with ether. The resulting solid was filtered off, and the 
filtrate evaporated in vacuo. This crude product was purified by column chromatography on 
silica gel using an elution gradient of hexane: ethyl acetate (91:9 to 50:50) to afford the title 
compound (4.25g, 74%) as a white solid. 



l H nmr (CDC1 3 , 400MHz) 5: 1.64 (s, 6H), 2.56 (m, 2H), 3.60 (m, 2H), 3.79 (s, 3H), 4.06 (m, 
2H),5.80(m, IH). 



Preparation 29 

Methyl 2-methyl-2-{4-[trifluoromethanesulphonyloxy]-l,2,3,6-tetrahydropyridin-l 
ylsulphonyljpropanoate 




3 
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Anal. Found: C, 33.62; H, 4.03; N, 3.43. C,,Hi6F 3 N0 7 S 2 requires C, 33.42; H, 4.08; N, 
3.54%. 

Preparation 30 

Methyl 2-[4<4-{3-formylphenyI}-3-methylphenyI)-pip^ 
pyran-4-carboxyIate 



A mixture of the bromide from preparation 27 (4.02g, 8.73mmol), 3-formylphenylboronic 
acid (l,83g, 1 l.56mmol), cesium fluoride (3.46g, 22.8mmol), 

tris(di benzyl ideneacetone)pal lad ium (0) (430mg, 0.47mmol) and tri(o-tolyl)phosphine 
(284mg, 0.93 mmol) in 1,2-dimethoxyethane (70ml) was heated under reflux for 6 hours. The 
cooled reaction was diluted with water and the mixture extracted with ethyl acetate (3x). The 
combined organic extracts were washed with brine, dried (MgS0 4 ), filtered and concentrated 
under reduced pressure. The residue was purified by column chromatography on silica gel 
using an elution gradient of ethyl acetate;hexane (25:75 to 40:60),. and triturated with di- 
isopropyl ether to give the title compound as a solid, (2.69g, 63%). 

l H nmr (CDC1 3 , 400MHz) 5: 1.75-1.95 (m, 4H), 2.20 (m,' 5H), 2.40 (m, 2H), 2.62 (m, IH), 
3.03 (m, 2H), 3.30 (m, 2H), 3.82-4.02 (m, 7H), 7.07 (m, 2H), 7.16 (m, IH), 7.56 (m, 2H), 
7.81 (m,2H), 10.02 (s, 1H). 

LRMS : m/z 508 (M+23) + 

Preparation 31 

Methyl 2-[4-(4-{6-[2-benzyloxy]ethoxypyridin-2-yl}-3-methylphenyl>l,2,3,6- 
tetrahydropyridin-l-ylsulphonyl]-2-methyl-propanoate 




O 
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A mixture of the stannane from preparation 4 (2.Bg, 5.4mmol) and the bromide from 
preparation 22 (1.5g, 3.62mmol), and tetrakis(triphenylphosphine)palladium (0) (205rng, 
O.iSmmol) in toluene (35ml) was heated under reflux overnight. The cooled mixture was 
evaporated in vacuo and the residue purified by column chromatography on silica gel using 
pentane:ethyl acetate (75:25) as efuant, to afford the title compound as a colourless oil, (1 .7g, 
83%). 

■H nmr (CDCIj, 300MHz) 5: 1.69 (s, 6H), 2.42 (s, 3H), 2.64 (m, 2H), 3.62 (t, 2H), 3.82 (m, 
5H), 4. 14 (m, 2H), 4.56 (t, 2H), 4.62 (s, 2H), 6.06 (s, 1 H), 6.77 (d, 1 H),.7.0 (d, 1 H); 7.22-7.42 
(m,SH), 7.62 (m, 1H). 

LRMS : m/z565(M+!) + 

Preparation 32 

Methyl 4-[4-(4- { 6-[2-benzy loxy] ethoxypyrid i n-2-y 1 } -3 -methy Ipheny 1)- 1,2,3,6- 
tetrahydropyridin-l-ylsulphonyl]tetrahydro-2H-pyran-4-carboxylate 




A mixture of the stannane from preparation 4 (1 .74g, 3.36mmol) and the bromide from 
preparation 23 (l.lg, 2.4mmoI) and tetrakis(triphenyIphosphine)paIIadium (0) (138mg, 
0.14mmol) in toluene (16ml) was heated under reflux for 4 hours. The cooled reaction was 
diluted with water, and the mixture extracted with ether (3x). The combined organic extracts 
were washed with brine, dried (MgS0 4 ), filtered through Arbocel® and evaporated in vacuo. 
The residual yellow oil was purified by column chromatography on silica gel using an elution 
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gradient of pentanerether (50:50 to 25:75) to afford the title compound as a pale yellow oil, 
(l.ISg, 81%). 

'H nmr (CDCi 3 , 400MHz) 5: 2.22 (m, 2H), 2.42 (m, 5H), 2.62 (m, 2H), 3.34 (m, 2H), 3.60 
5 (m, 2H), 3.82 (t 2H), 3.88 (s, 3H), 4.01 (m, 2H), 4.09 (m, 2H), 4.55 (t, 2H), 4.61 (s, 2H), 6.05 
(m, IH),6.76(d, IH), 6.99 (d, 1H), 7.2 1 -7.41 (m, 78H), 7.61 (m, JH). 

LRMS : m/z607 (M+l) + 

10 Preparation 33 

Methyl Nben2yI-4-{[4^ 

y l]su Iphonyl } -piperidin-4-carboxy late 



15 The stannane from preparation 4 (4.05g, 7.8mmol), followed by tris(triphenylphosphine) 
palladium (0) (4l0mg 5 0.35mmol) were added to a solution of the bromide from preparation 
28 (3.91g, 7.1mmoI) in toluene (50ml), arid the reaction de-gassed, then heated under a 
nitrogen atmosphere reflux for 7 hours. Aqueous potassium fluoride solution (20ml, 25%) 
was added to the cooled reaction, the mixture stirred at room temperature for 20 minutes, then 
.20 filtered through Arbocel®. The filtrate was diluted with ethyl acetate, washed with brine, 
dried (Na 2 S0 4 ), filtered and evaporated in vacuo. The residue was purified by column 
chromatography on silica gel twice, using an elution gradient of ethyl acetate:hexane (40:60 
to 60:40) to give the desired product as a yellow crystalline solid, (2.77g, 56%). 



25 'H nmr (CDC1 3 , 400MHz) 5: 1.74-1 .95 (m, 6H), 2.17 (m, 2H), 2.37 (s, 3H), 2.44 (m, 2H), 
2.60 (m, 1H), 2.88 (m, 2H), 3.00 (m, 2H), 3.40 (s, 2H), 3.80 (m, 5H), 3.88 (m, 2H), 4.52 (t, 
2H), 4.59 (s, 2H), 6.70 (d, 1H), 6.95 (d, 1H), 7.03 (m, 2H), 7.18-7.37 (m, 1 1H), 7.58 (m, 1H). 

LRMS :m/z 699 (M+l) + 
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Preparation 34 

Methyl 2-[4-(4-{3-[2 s 2-diethoxyetto^ 



A mixture of cesium fluoride (] .81 g, 1 1.92mmoi), tri-o-tolyl phosphine (!80mg, 0.59mmol), 
tris(dibenzylideneacetone)dipaiJadium (0) (280mg, 0.3 Jmmol) and the boronic acid from 

10 preparation 10 (L83g, 7.2mmol) and the bromide from preparation 22 (2.5g, 6.0mmol) in 
anhydrous 1,2-dimethoxyethane (60ml), was heated under reflux for 5 14 h. The cooled 
reaction mixture was partitioned between water and ethyl acetate, and this mixture filtered 
through Arbocel®. The filtrate was separated, the organic phase washed with water, then 
brine, dried (Na 2 SO,i), filtered and evaporated in vacuo. The residual green oil was purified by 

15 medium pressure column chromatography on silica gel using an elution gradient of 
pentanetethyl acetate ( 1 00:0 to 85: 1 5) to afford the title compound, (3.04g, 93%). 

l H nmr (CDCh, 300MHz) 5: 1 .24 (t, 6H), 1 .69 (s, 6H), 2.28 (s, 3H), 2.64 (m, 2H), 3.62 (m, 
4H), 3.80 (m, 5H), 4.04 (d, 2H), 4.12 (m, 2H), 4.84 (t, IH), 6.06 (m, 1H), 6.92 (m, 3H), 7.14- 
20 7.38 (m,4H). 

LRMS:m/z563 (M+18) + 

Preparation 35 

25 Methyl 2-[(4-{4-[6-(2^hydroxyethoxy)pyridin-2-yl]-3-methy]phenyl}-piperidin-l- 
y])sulphonyI]-2-methyl-propanoate 



l-ylsuiphonyl]~2-methyl-propanoate 



5 




MeO 




Me Me 
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A mixture of the benzyl ether from preparation 3 1 ( 1 .7g, 3.0mmol), ammonium formate 
(3.0g, 50.0mmol), palladium hydroxide on carbon (500mg) and acetic acid (10ml) in 
methanol (30ml) was heated under reflux overnight. Additional ammonium formate ( 1 .5g, 
25.0mmol) and palladium hydroxide on carbon (1.5g) were added and the reaction heated 
under reflux for a further 72 hours. The cooled mixture was filtered through Arbocel®, and 
the filter pad washed well with ethyl acetate. The combined filtrates were neutralised using 
saturated sodium bicarbonate solution, the phases separated, and the aqueous layer extracted 
with ethyl acetate (2x1 00ml). The combined organic extracts were dried (MgSO.,), filtered 
and evaporated in vacuo to give the title compound as a colourless solid, (1.2g, 84%). 

mp l'08-m°C 

l Hnmr(CDCI 3 , 300MHz) 5: 1.64 (s, 6H), 1.78-1.94 (m, 4H), 2.40 (s, 3 H), 2.65 (m, 1H),3.07 
(m, 2H), 3.82 (s, 3H), 3.97 (m, 4H), 4.50 (t, 2H), 6.7 (d, 1 H), 7.00 (d, 1 H), 7. 1 0 (m, 2H), 7.38 
(d, lH),7.65(m, IH). 

LRMS :m/z477(M+l) + ' 

Preparation 36 

Methyl 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methy!phenyi)piperidin-l- 
yl]sulphonyi}tetrahydro-2H-pyran-4-carboxylate 




The title compound was prepared from the benzyl ether from preparation 32 in 93% yield, 
following a similar procedure to that described in preparation 35. 

l H nmr (CDCI 3 , 300MHz) 5: 1.70-1.95 (m, 4H), 2.22 (m, 2H), 2.40 (m, 5H), 2.64 (m, 1H), 
3.06 (m, 2H), 3.34 (m, 2H), 3.92 (m, 7H), 4.00 (m, 2H), 4.50 (t, 2H), 6.78 (d, 1H), 7.00 (d, 
1H), 7.10 (m, 2H), 7.38 (d, 1H), 7.65 (m, IH). 
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20 



LRMS : m/z 519 (M+l)* 
Preparation 37 

Methyl 4-({4-[4-(6-{[(4R)-2,2-dimethyl-I ) 3-dioxoJan-4-yI] me thoxy}pyridin-2-yl>3- 
methylphenylJpiperidin-l-yl}suiphony0tetrahydro-2H-pyran-4-carboxylate 
Me 



MeO 

O 




Me 



-O Me 



A mixture of the stannane from preparation 5 (2.0g, 4.97mmol) and the bromide from 
preparation 27 ( 1 .76s, 3.82mmoi) and tetrakis(triphenylphosphine)palladium (0) (242mg, 
1 0 0.2 1 mmo!) in toluene (50ml) was heated under reflux for 7 hours. The cooled mixture was 
concentrated under reduced pressure and the residue purified by column chromatography on 
silica gel twice, using an elution gradient of etherrpentane (66:34 to 34:66) to give the title 
compound as a white solid, ( 1 .29g, 57%). 

15 'Hnmr(CDCl 3 , 300MH 2 ) 5: l.40(s,3H), 1.46(s,3H), 1.77-1.95 (m, 4H), 2.21 (m, 2H), 2.40 
(m,5H),2.64(m, 1H), 3.04 (m,2H), 3.34 (m,2H), 3.81-4.04 (m,8H), 4.15(dd, lH),4.40(m, 
2H), 4.50(m, 1H), 6.75 (d, 1H), 7.00 (d, 1H), 7.09 (m, 2H), 7.38 (d, 1H), 7.62 (m, 1H). 



LRMS : m/z 6 1 1 (M+23 ) + 
Preparation 38 

Methyl 4-({4-[4-(6-{[(4S)-2,2-dimethy/-l,3-dioxoIan-4-ylJmethoxy}pyridin-2-yl)-3- 
methylphenyl]piperidin-l-yl}sulphonyI)tetrahydro-2H-pyran-4-carboxylate 



9 .N 
MeO'\><^ 0 2 

O 
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The title compound was obtained as a white solid (65%), after recrystallisation from 
methanol, from the stannane from preparation 6 and the bromide from preparation 27, 
following a similar procedure to that described in preparation 37. 

5 l Hnmr(CDCI 3 , 300MHz) 8: 1.40(s,3H), 1.46 {s, 3 H), 1.78-1.95 (m, 4H), 2.21 (nu2H),2.42 
(m, 5H), 2.65 (m, IH), 3.08 (m, 2H), 3.35 (m, 2H), 3.81-4.05 (m, 8H), 4.14 (dd, IH), 4.40 (m, 
2H), 4.50 (m, I H), 6.76 (d, 1 H), 6.99 (d, 1 H), 7.08 (m, 2H), 7.38 (d, I H), 7.62 (m, 1H). 

LRMS : m/z 589 (M-H) + 

10 

Preparation 39 

Methyl 4-{[4-(4-{6-[(2S)-2,3-di!^^ 
l-yI]sulphonyl}tetrahydro-2H-pyran-4-carboxylate 




A solution of the dioxolane from preparation 37 (799mg, 1.36mmol) in 1,4-dioxan (10ml) 
was added to an ice-cooled solution of hydrochloric acid (30ml, 2N), and the reaction stirred 
for 75 minutes. The solution was poured into saturated sodium bicarbonate solution (200ml), 
and the resulting precipitate filtered and dried. The solid was recrystallised from ethy 
acetate/di-isopropyl ether, to afford the desired product as a white powder, (642mg, 86%). 

l H nmr (CDCi 3 , 300MHz) 5: 1.70-2.42 (m, 12H), 2.64 (m, 1H), 3.04 (m, 2H), 3.34 (m, 2H), 
3.63 (m, 6H), 3.84-4.19 (m, 5H), 4.50 (m, 2H), 6.77 (d, 1H), 7.00 (d, IH), 7.09 (m, 2H), 7.35 
(d, 1H),7.68 (m, 1H). 

Preparation 40 

Methyl 4-{[4-(-4-{6-[(2R)-2,3-di^ 
l-yI]su!phonyI}tetrahydro-2H-pyran-4-carboxyIate 
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The title compound was obtained as a white crystalline solid (86%), from the dioxolane from 
preparation 38, following the procedure described in preparation 39. 

5 'HnmrCCDCb, 400MHz) 5: 1 .76- 1 .92 (m, 4H), 2.2 1 (m, 2H), 2.40 (m, 5H), 2.50 (t, 1H), 
2.64 (m, 1 «); 3.06 (m, 2H), 3.34 (m, 2H), 3.64 (m, 2H), 3.72 (m, 5H), 4.00 (m, 3H), 4. 1 2 (d, 
I H), 4.50 (m, 2H), 6.78 (d, I H), 7.0 1 (d, I H), 7. 1 0 (m, 2H), 7.36 (d, 1 H), 7.68 (m, J H). 

LRMS :m/z 571 (M+23)* 

10 

Preparation 41 

Methyl 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-l- 
yl]sulphonyl}-piperidine-4-carboxylate 




A mixture of the benzyl piperidine from preparation 33 (3.32g 3 4.76mmol), ammonium 
formate (3.0g, 47.6mmol) and palladium hydroxide on carbon (3.32g) in a solution of acetic 
acid:methanol:tetrahydrofuran (2:2:1, 30ml) was heated under reflux for 2 hours. The cooled 
reaction was filtered through Arbocel®, washing through with tetrahydrofuran, and the 

20 filtrate concentrated in vacuo. The residue was partitoned between water and ethyl acetate, 
and the layers separated. The organic phase was dried (NaaSO*), filtered and evaporated in 
vacuo. The crude product was purified by column chromatography on silica gel using an 
elution gradient of dichloromethane:methanol (90: 10 to 85: 1 5) to afford the title compound, 
(1.28g, 52%). 

25 - 
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'H nmr (CDCI3, 400MHz) 5: 1.73-1.88 (m, 4H), 2.00 (m, 2H), 2.38 (s, 3H), 2.42-2.64 (m, 
5H), 3.02 (m, 2H), 3. 1 6 (m, 2H), 3.85 (m, 7H), 4.46 (t, 2H), 6.73 (d, 1 H), 6.98 (d, 1 H), 7.05 
(m, 2H), 7.34 (d, 1 H), 7.60 (m, 1 H). 

LRMS : m/z5l8(M+l) + 

Preparation 42 

Methyl 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-l- 
yl]su I phony! }- 1 -methy lpiperidine-4-carboxy late 




Me 

Formaldehyde (0.49ml, 37 wt.% in water, 4.9mmoI) was added to a solution of the piperidine 
from preparation 4 1 (634mg, I.22mmo!) in dichloromethane (30ml), and the solution was 
stirred vigorously at room temperature for 30 minutes. Sodium triacetoxyborohydride 
(519mg, 2.45mm'o!) was added and the reaction was stirred at room temperature for 20 hours. ' 
The reaction was washed with water, dried (Na 2 S0 4 ), filtered and evaporated in vacuo. The 
crude product was purified by column chromatography on silica gel using 
dichloromethanermethanol (95:5) as eluant to give the title compound (559mg, 86%). 

! H nmr (CDCfe, 400MHz) 5: 1.76-1.95 (m, 6H), 2.20 (m, 5H), 2.38 (s, 3H), 2.50 (m, 2H), 
2.62 (m, 1H), 2.90 (m, 2H),3.03 (m, 2H), 3.84 (s, 3H), 3.94 (m, 4H), 4.48 (m, 2H), 6.76 (d, 
1H), 6.99 (d, 1H), 7.06 (m, 2H), 7.35 (d, 1H), 7.63 (m, 1H). 

LRMS :m/z554 (M+23) + 

Preparation 43 

Methyl l-(tert-butoxycarbonyl)- 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3- 
methylphenyI)piperidin-l-yl]sulphonyl}-4-piperidinecarboxylate 
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MeO 



O 

N 




boc 



20 



25 



Triethylamine ( 1 75fal, 1 .26mmol) was added to a solution of the amine from preparation 4 1 
(594mg, I .ISmmol) in dichloromethane (100ml), followed by portionwise addition of di-tert- 
butyi dicarbonate (262mg, 1 .20mmol). The reaction mixture was stirred at room temperature 
for an hour, then concentrated in vacuo to a volume of 20ml. The solution was diluted with 
ether (150ml), washed with hydrochloric acid (0.5N), brine, then dried (MgSp 4 ), filtered and 
evaporated in vacuo. 

The residue was purified by column chromatography on silica gel using 
dichloromethane:methanoI (95:5) as eluant to give the title compound (653mg, 92%) as a 
white foam. 



'HnmrCCDCb, 400MHz) 5: I.42(s, 9H), 1.75-1.90 (m, 4H), 2.01 (m, 2H), 2.38 (s, 3 H), 2.45 
(m, 2H), 2.63 (m, 3H), 3.02 (m, 2H), 3.50 (m, 1H), 3.87 (m, 7H), 4.17 (m, 2H), 4.46 (m, 2H), 
6.75 (m, 1H), 6.98 (m, 1 H), 7.05 (m, 2H), 7.35 (m, 1H), 7.62 (m, 1H). 

LRMS :*m/z 640 (M+23) + 



Methyl 2-[4-(4-{3-tert-butoxyphenyl}-3-methylphenyI)-piperidin-l-yisu{phonyl]acetate 



Nitrogen was bubbled through a mixture of cesium fluoride (3.71g, 24.44mmoI), tri-o-tolyl 
phosphine (34mg, 0.1 Immol), tris(diben2ylideneacetone)dipalladium (0) (50mg 5 0.05mmol) 
the bromide from preparation 25 (4.27g, 1 l.Ommol) and the boronic acid from preparation 8 
(3.2g, 16.5mmol) in anhydrous 1,2-dimethoxyethane (40ml). The reaction was then heated at 
90°C under a nitrogen atmosphere for 50 hours. The cooled reaction mixture was diluted with 
ethyl acetate, the mixture washed with water (3x), dried (MgS0 4 ), filtered and concentrated in 



Preparation 44 
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vacuo. The residue was purified by column chromatography on silica gel using an elution 
grad,ent of hexanerethyl acetate (95:5 to 50:50) to give the title compound as an oil. that 
crystallised on standing, (3.15g, 62%). 

'Hn m r(CDC l3 , 400MHz) 5: l.36(s,9H), l.83(m,2H), 1.97 (m, 2H), 2.22 (s, 3H), 2.62 ( m 
IH), 2.98 (m, 2H), 3.80 (s, 3H), 3.98 (m, 4H), 6.94 (m, 3H), 7.04 (m, 2H), 7.17 (d, IH), 7.23' 
(m, IH). 

LRMS : m/z 582 (M+23)+ 
Preparation 4S 

Met M 2-[4-(4- { 3-tert-butoxyph 
propanoate 



I - N 

MeC>: S0 2 
15 Me Me 




7. Me 



20 



25 



Potassium tert-butoxide (13.63ml, 1M in tetrahydrofuran, 13.63mmo.) was added dropwise to 
a solution of the acetate from preparation 44 (2.5g, 5.45mmoi) andmethyl iodide (3.4ml 
54.5m m0 I) in tetrahydrofuran, and once addition was complete, the reaction was stirred at 
room temperature for 72 hours. The mixture was partitioned between ethyl acetate and water 
and the layers separated. The organic phase was dried (MgSO,), filtered and evaporated in 
vacuo, to g,ve the crude title compound, which was used without further purification (3. Ig). 

'Hnmr(CDCI 3 , 400MHz) 5: 1.36(s,9H), 1.63 (s,6H), 1.77-1.94 (m, 4H), 2.22 (s, 3H), 2 63 
(m, IH), 3.05 (m, 2H), 3.80 (s, 3H), 3.95 (m, 2H), 6.90-7.10 (m, 5H), 7.18 (m, IH), 7.24 ( m , 
IH). 



LRMS : m/z 488 (M+I) + 

30 Preparation 4fi 

Memyl 4-[4-(4-{3-tert-butoxyph^ 
2H-pyran-4-carboxyIate 
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Nitrogen was bubbled through a mixture of cesium fluoride (2. 19g, 14.43mmoI), tri-o-tolyl 
phosphine (20mg, 0.065mmol), tris(diben2ylideneacetone)dipalladium (0) (30mg, 
5 0.032mmol) and the bromide from preparation 27 (2.9g, 6.5mmol) and the boronic acid from 
preparation 8 (1.78g, 9.75mmoI) in anhydrous 1,2-dimethoxyethane (40ml). The reaction was 
then heated under reflux under a nitrogen atmosphere for 24 hours. The cooled reaction was 
partitioned between ethyl acetate and water, the organic phase dried (MgS0 4 ), filtered and 
concentrated in vacuo. The residue was triturated with di-isopropyl ether, the solid filtered 
10 and dried under vacuum, to give the desired product as a cream-coloured solid, (2.0g, 58%). 
The filtrate was concentrated in vacuo and the residual oil purified by column 
chromatography on silica gel using an elution gradient of hexane:dichloromethane:methanol 
(50:50:0 to 0: 1 00:0 to 0:99: 1 ) to provide an additional (630mg, 1 8%) of the title compound. 

15 l Hnmr(CDCl 3 , 400MHz) 8: 1.37 (s, 9H), 1,76-1.92 (m, 4H), 2.20 (m, 5H), 2.40 (m, 2H), 

2.60 (m, 1H), 3.02 (m, 2H), 3.29 (m, 2H), 3.86 (m, 5H), 3.98 (m, 2H), 6.94 (m, 3H), 7.02 (m, 
2H), 7.14 (m, IH), 7.22 (m, 1H). - 

LRMS : rn/z 552 (M+23) + 

20 

Preparation 47 

Methyl 2-[4-(4-{3-hydroxyphenyI}-3-methyIphenyi)-piperidin-l-ylsulphonyI]-2-methy!- 
propanoate 



MeO 




Me Me 
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Trifluoroacetic acid-(25ml) was added to a solution of the-tertrbutoxy ether from .preparation 
45 (4.8g, 9.80mmol) in dichloromethane (50ml), and the solution stirred for 4 hours. The 
reaction mixture was concentrated in vacuo, and the residue purified by column 
chromatography on silica gel, twice using an elution gradient of dichloromethane :methanol 
5 (10:0 to 95:5) to give the desired product (536mg, 13%). 

l H nmr (CDCI3, 400MHz) 5: 1 .62 (s, 6H), 1 .76-1 .92 (m, 4H), 2.22 (s, 3H), 2.62 (m, 1 H), 3.04 
(m, 2H), 3.78 (s, 3H), 3.95 (m, 2H), 6.78 (m, 2H), 6.83 (m, 1H), 7.03 (m, 2H), 7.15 (m, 1H), 
7.21 (m,lH). 

10 

LRMS:m/z454 (M-h23) + 

Anal. Found: C, 63.70; H, 6.70; N, 3.20. C23H29NO5S requires C, 64.01; H, 6.77; N, 3.25%. 
1 5 Preparation 48 

Methyl 4-[4-(4-{3-hydroxyphenyI}-3-methyIphenyl)-piperidin-I-yIsulphonyl]-tetrahydro-2H- 
pyran-4-carboxy/ate 




Triethylsilane (2ml, 13.05mmol), followed. by trifluoroacetic acid (5ml) were added to an ice- 
20 cooled solution of the tert-butyl ether from preparation 46 (2.3 g, 4.35mmol) in 

dichloromethane (5ml) and the reaction stirred for 2 hours. The mixture was concentrated in 
vacuo, and the residue azeotroped with toluene. The resulting foam was triturated with di- 
isopropyl ether, filtered and dried to afford the title compound as a solid, (1.94g, 94%). 

25 Alternative method 

Palladium (II) acetate (300mg, 1.34mmol) and triphenylphosphine (708mg, 2.70mmol) were 
suspended in acetone (90ml), and sonicated for 2 minutes. The suspension was then added to 
a mixture of 5-bromo-2-iodotoluene (7.9g, 27mmol), and the boronic acid from preparation 8 
(5.7g, 29.4mmol) in aqueous sodium carbonate (42ml, 2N). The reaction mixture was heated 

30 under reflux for 2 hours, then cooled and diluted with water (300ml). This mixture was 

extracted with ether (2x250ml), the combined organic extracts dried (MgS0 4 ), filtered and 
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evaporated in vacuo. The residue was purified by column chromatography on silica gel using 
hexane:ether (99: 1) as eluant to give 3-(4-bromo-2-methyIphenyl)phenyl tert-butyl ether, 



A solution of this intermediate ether (480mg, LSmmol) in tetrahydrofuran (2ml), followed by 
a crystal of iodine, were added to magnesium (45mg, 1 .8mmol), and the mixture was heated 
under reflux for 2 hours. The solution was diluted with tetrahydrofuran (3ml), cooled to - ■ 
78°C, and a solution of the ketone from preparation 16 (425mg, 1 .4mmol) in tetrahydrofuran 
(15ml) added dropwise.The reacton mixture was stirred at-78°C for 30 minutes, then allowed 
to warm to room temperature. Aqueous ammonium chloride was added, the mixture extracted 
with ethyl acetate (2x50ml) and the combined organic extracts were dried (MgSCXj), filtered 
and evaporated in vacuo.' The residue was purified by column chromatography on silica gel 
using pentanerethyl acetate (50:50) to afford methyl 4-[4-(4-{3-tert-butoxyphenyI)-3- 
methyIphenyI)-4-hydroxypiperidin- 1 -ylsulphony !]-tetrahydro-2H-pyran-4-carboxylate as a 
clear oil, 280mg. 

Triethylsilane (0.5ml, 3.l4mmol), followed by trifluoroacetic acid (5ml) were added to a 
solution of this intermediate (350mg, 0.64mmol) in dichloromethane (5ml), and the reaction 
stirred at room temperature overnight. The reaction mixture was concentrated in vacuo, the 
residue azeotroped with toluene and the resulting solid dried under vacuum to afford the title 
compound, (300mg). 



'H nmr (CDCI 3 , 400MHz) 6; 1.74-1.90 (m, 4H), 2.20 (m, 5H), 2.40 (m, 2H), 2.62 (m, IH), 
3.02 (m, 2H), 3.29 (m, 2H), 3.87 (m, 5H) 5 3.98 (m, 2H), 6.77 (m, 2H), 6.83 (d, IH), 7.02 (r 
2H), 7.15 (d, 1H), 7.21 (m, IH). 

Preparation 49 

Methyl 2.[4-(4-{3-[(2S)-2,3-dihydroxypropoxy]phenyl}-3-methylphenyl)-piperidin-l- 



7.9g. 



Me Me 

ylsulphonyl]-2-methyl-propanoate 
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A mixture of the alcohol from preparation 47 (SOOmg, 1.86mmoI), S-glycidol (0.12ml, 
1 .86mmol), and triethylamine (10uJ, 0.09mmol) in methanol (10ml) was heated under reflux 
overnight. Tic analysis showed starting material remaining, so the mixture was concentrated 
to low volume, and heated under reflux for a further 4 hours. The cooled reaction was 
evaporated in vacuo and the residue purified by column chromatography on silica gel using 
an elution gradient of hexane.ethyl acetate (91:9 to 50:50). The desired product was obtained 
as an oil, that gave a white foam on drying under vacuum, (391mg, 42%). 

'H nmr (DMSO-d 6 , 400MHz) 5: 1 .50 (s, 6H), 1 .58 (m, 2H), 1 .80 (m, 2H), 2. 1 8 (s, 3H), 2.67 
(m, I H), 3.02 (m, 2H), 3.40 (m,2H), 3.74 (m,6H), 3.83 (m, lH),3.98(m, I H), 4.55 (m, 1H), 
4.80 (m, 1H), 6.80 (m, 2H), 6.84 (m, 1 H), 7.05 (m, 3H), 7.26 (m, I H). 

LRMS: mix 528 (M+23) + 

15 Preparation 50 

Methyl 4-[4-(4-{3-[l,3-dibenzyloxy-2rpropoxy]phenyl}-3-methylphenyl)-piperidin-l - 
y Isu Iph ony l]-tetrahyd ro-2 H-pyran-4-carboxy late 

-OBn 
✓OBn 



10 




o 

A mixture of the alcohol from preparation 48 (300mg, 0.63mmol) J diethyl azodicarboxylate 
(150|il, 0.95mmoi), triphenylphosphine (250mg, 0.95mmol), and l,3-dibenzyIoxy-2-propanol 
(260mg, 0.95mmol) in tetrahydrofuran (6ml), was stirred at room temperature for 3 hours. Tic 
analysis showed some starting material remaining, so additional 1 ,3-dibenzyloxy-2-propanol 
(80mg, 0.3mmol), triphenyl phosphine (80mg, OJmmol) and diethyl azodicarboxylate (50ul, 
0.32mmol) were added, and stirring was continued for an hour. The mixture was evaporated 
in vacuo, and the residue purified by column chromatography on silica gel using 
pentane:ethyl acetate (66:34) as eluant to give the title compound as a colourless oil, (400mg, 



'H nmr (CDCI 3 , 400MHz) S: 1.75-1.94 (m, 4H), 2.20 (m, 5H), 2.40 (m, 2H), 2.62 (m, 1H), 
3.04 (m, 2H), 3.30 (m, 2H), 3.75 (m, 4H), 3.89 (m, 5H), 3.99 (m, 2H), 4.57 (m, 5H), 6.89 (m, 
3H), 7.02 (m, 2H), 7. 14 (d, 1H), 7.24 (m, 1 1H). 
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Preparation 5 1 

Methyl 4-[4-(4-{3-[l ,3-dihydroxy«2-propoxy]phenyI}-3-rnethyiphenyl)-piperidin-l- 
ylsulphonyl]-tetrahydro-2H-pyran-4-carboxylate 

.OH 




.OH 



O 

A mixture of the dibenzyl ether from preparation 50 (770mg, 1.06mmol), ammonium formate 
( t .4g, 1 1 .Ommol) and palladium hydroxide on carbon (400mg) in methanol (40ml) was 
heated under reflux for 2 hours. Tic analysis showed some starting material remaining, so 
additional palladium hydroxide (300mg) was added, and the reaction was heated under reflux 
10 overnight. The cooled mixture was filtered through Arbocel®, and the filtrate evaporated in 
vacuo. The crude product was purified by column chromatography on silica gel using ethyl 
acetaterpentane (84:1 6) as eluant to afford the title compound as a white foam, (375 mg, 65%). 

'H nmr (CDCl 3 , 400MHz) 5: 1 .76- 1 .94 (m, 6H), 2.20 (m, 5H), 2.40 (m, 2H), 2.62 (m, 1H), 
15 3.04 (m, 2H), 3.29 (m, 2H), 3.90 (m, 10H), 3.99 (m, 2H), 6.94 (m, 3H), 7.03 (m, 2H), 7.16 (d, 
' lH), 7.30(m, IH). 

Preparation 52 

Methyl 4-[4-(4-{3*[(2R)-2,3-dihydroxypropoxy]phenyi}-3-methylphenyl)-piperidin-.N 
20 y!sulphonyl]-tetrahydro-2H-pyran-4-carboxylate 




O 

The title compound was obtained (17%) from the compound from preparation 48 and R- 
glycidol, following a similar procedure to that described in preparation 49. 
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'H nmr (CDCb, 400MHz) 5: i. 75-1.97 (m, 4H), 2.20 (m, 5H), 2.40 (m, 2H), 2.61 (m, 1H), 
3.02 (m, 2H), 3.28 (m, 2H), 3.58-4.14 (m, 12H), 6.84 (m, 3H), 7.02 (m, 2H), 7.15 (m, 1 H), 
7.26 (m, 1H). 

LRMS: m/z570(M+23) + 

Preparation 53 

Methyl 4-[4-(4-{3-[(2S)-2,3-dihydroxypropoxy]phenyl}-3-methylphenyl)-piperidin- 1 - 
ylsulphonyl]-tetrahydrb-2H-pyran-4-carboxylate 



The title compound was obtained as a white solid (52%) after recrystallisation from di- 
isopropylether, from the alcohol of preparation 48 and S-gJycidol, following a similar 
procedure to that described in preparation 49. 

'Hnmrfr>MSO-d 6 , 300MHz) 5: 1. 50- 1. 66 (m, 2H), 1. 81 (m, 2H), 1.99 (m, 2H), 2.19-2.34 (m, 
5H), 2.70 (m, 1H), 3.06 (m, 2H), 3.20 (m, 2H), 3.43 (m, 2H), 3.70-3.98 (m, 9H), 4.00 (dd, 
1H), 4.60 (t, IH), 4.90 (d, 1H), 6.80-6.95 (m, 3H), 7.15 (m, 3H), 7.3 1 (m, 1H). 

LRMS: m/z 570 (M+23) + 

Preparation 54 

Methyl 2-[4-(4-{3-(2,2-diethoxyethoxy)phenyl}-3-methyiphenyl)-piperidin-l-ylsulphonyl]-2- 
methylpropanoate 



MeO 




OH 



OH 
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20% Palladium hydroxide on carbon (250mg) was added to a solution of the 1,2,3,6- 
tetrahydropyridine from preparation 34 (3.0g, 5.5mmoI) and ammonium formate (I.04g, 
16.5mmol) in methanol (70ml) and 1,4-dioxan (28ml), and the reaction was stirred at 60°C 
for 2 hours. Additional ammonium formate (l.Og, 15.8mmol) and palladium hydroxide on 
5 carbon (250rng) were added and stirring was continued for a further 2 hours. The mixture was 
cooled, filtered through Arbocel®, and the filter pad washed well with methanol. The 
combined filtrates were evaporated in vacuo and the residue partitioned between water and 
ether. The layers were separated, the organic phase washed with water, brine, dried (MgS0 4 ), 
filtered and evaporated in vacuo to give the title compound as a colourless oil, (2.8g, 93%). 



'H nmr (CDC! 3 , 300MHz) 8: 1 .22 (t, 6H), 1 .68 (s, 6H), 1 .78-1 .96 (m, 4H), 2.25 (s, 3H), 2.64 
(m, 1 H), 3.08 (m, 2H), 3.60-3.82 (m, 7H), 3.94-4.05 (m, 4H), 4.84 (t, IH), 6.90 (m, 3H), 7.09 
<m,2H), 7. 1 8 (d, IH), 7.29 (d, 1H). 

Anal. Found: C, 63.43; H, 7.75; N, 2.46. C^NC^S requires C, 63.60; H, 7.55; N, 2.56%. 
Preparation 55 

Methyl 4^[4-(4-{3-(2,2-diethoxyethoxy)phenyl}-3-methyIphenyI)-piperidin-l-ylsulphonyl]- 
tetrahydro-2H-pyran-4-carboxylate 



A mixture of cesium fluoride (4.3g, 28.3mmol), tri-o-tolyl phosphine (352mg, l.lSmmol), 
tris(dibenzyIideneacetone)dipailadium (0) (535mg, 0.59mmol) and the boronic acid from 
preparation 10 (3.89g, 14.95mmol) and bromide from preparation 27 (5.0g, 10.86mmol) in 
anhydrous 1,2-dimethoxyethane (70ml), was heated under reflux for 4 V 2 h. The cooled 
reaction mixture was concentrated in vacuo to half its volume, then partitioned between water 
and ethyl acetate. The layers were separated, the aqueous phase extracted with ethyl acetate 
(3x), and the combined organic solutions filtered through Arbocel®. The filtrate was washed 
with brine, dried (Na 2 S0 4 ), filtered and evaporated in vacuo. The residual green oil was 
purified twice, by column chromatography on silica gel using an elution gradient of 



0 




O 



464 



WO 01/49309 



PCT/IB00/01935 



dichloromethane:methanol (100:0 to 97:3), then triturated with di-isopropyl ether, to afford 
the title compound as a white solid, (2.38g, 37%). 

■H nmr (CDCI 3 , 400MHz) 5: 1 .20 (t, 6H), 1.76-1 .94 (m, 4H), 2.20 (m, 5H), 2.40 (m, 2H), 
2.61 (m, 1H), 3.02 (m, 2H), 3.31 (m,2H),3.6l (m, 2H), 3.74 (m, 2H), 3.90 (m, 5H), 4.00 (m, 
3H), 4.80 (m, 1H), 6.85 (m, 3H), 7.03 (m, 2H), 7.16 (d, 1H), 7.24 (m, 2H). 

LRMS:m/z6I2(M+23) + 

Preparation 56 

Methyl 2-methyl-2-[4-(4-{3-(2-oxoethoxy)phenyl}-3-methylphenyl>piperidin-I- 
ylsulphonyljpropanoate 



Hydrochloric acid (19ml, IN, I9mrnol) was added to a solution of the diethyl ketal from 
preparation 54 (4.43g, 8. lmmol) in acetone (19ml) and 1,4-dioxan (22ml), and the reaction 
stirred at 70°C for 2 hours. The cooled mixture was neutralised using sodium bicarbonate, 
concentrated in vacuo, and the residue partitioned between ether and water. The layers were 
separated, and the organic phase was washed with water, brine, then dried (Na 2 S0 4 ), filtered 
and evaporated in vacuo. The residue was azeotroped with ethyl acetate, to afford the title 
compound (quantitative). 

l H nmr (CDC1 3 , 300MHz) 5: 1.67 (s, 6H), 1.78-1.96 (m, 4H), 2.26 (s, 3H), 2.66 (m, 1H),3.09 
(m, 2H), 3.82 (s, 3H), 3.98 (m, 2H), 4.60 (s, 2H), 6.86 (m, 2H), 6.98 (d, 1H), 7.09 (m, 2H), 
7.17 (d, 1H), 7.35 (m, 1H), 9.90 (s, 1H). 

LRMS :m/z49\ (M+28) + 

Preparation 57 

Methyl 4-.[4-(4-{3-(2-oxoethoxy)phenyl}-3-methylphenyl)-piperidin-l-ylsulphonyl]- 
tetrahydro-2H-pyran-4-carboxylate 
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The title compound was obtained as a white foam (quantitative), from the diethyl ketal from 
preparation 55. following the procedure described in preparation 56. 

5 

'H nmr (CDCI 3 , 400MHz) 8: 1 .77- 1 .93 (m, 4H), 2.2 1 (m, 5H), 2.40 (d, 2H), 2.62 (m, I H), 
3.02 (m, 2H), 3.30 (m, 2H), 3.88 (m, 5H), 3.99 (m, 2H), 4.57 (s, 2H), 6.83 (m, 2H), 6.94 (d, 
1 H), 7.03 (m, 2H), 7. 1 5 (d, 1 H), 7.30 (m, I H), 9.83 (s, 1 H). 

10 Anal. Found: C, 61 .79; H, 6.66; N, 2.46. C 27 H 3 }NO 7 S;025CH 2 CO 2 C 2 Hs;0AH 2 O requires C, 
61.72; H, 6.62; N, 2.57%. 

Preparation 58 

Methyl 2-methyI-2-[4-(4-{3-(2-methylaminoethoxy)phenyl}-3-methyIphenyl)-piperidin-l- 
15 ylsulphonyl]propanoate 




Sodium triacetoxyborohydride (1.5g, 7.08mmol) was added portionwise over 1 hour to a 
20 solution of the aldehyde from preparation 56 (l.Og, 2.1mmol) and methylamine (5.8ml, 2N in 
tetrahydrofuran, 1 1 .6mmoI) in dichloromethane (50ml), and once addition was complete, the 
reaction was stirred at room temperature overnight. The reaction was partitioned between 
ethyl acetate and saturated sodium bicarbonate solution, and the layers separated, The organic 
phase was washed with water, brine, dried (Na 2 S04), filtered and evaporated in vacuo to give 
25 a colourless oil. This was purified by medium pressure column chromatography on silica gel 
using an elution gradient of dichloromethane:methanol (100:0 to 90:1 0) to afford the title 
compound as a foam, (650mg, 63%). 
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'H nmr (CDC1 3 , 400MHz) 8: 1 .62 (s, 6H), 1.76-1.90 (m, 4H), 2.22 (s, 3H), 2.56 (s, 3H), 2.6 1 
(m, IH), 3.04 (m, 4H), 3.78 (s, 3H), 3.95 (m, 2H), 4.12 (t, 2H), 6.83 (m, 3H), 7.03 (m, 2H), 
7.14 (d, lH) ? 7,24(m, tH). 

Anal. Found: C, 58.39; H, 6.90; N, 4.97. C 26 H 36 N 2 O 5 S;0.75CH 2 Cl 2 requires C, 58.17; H, 6.84; 
N, 5.07%. 

Preparations 59 to 63 



The compounds of the general formula: 




R1 



were prepared from the corresponding aldehydes and amines, following similar procedures to 
those described in preparation 58. - 
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Prep 
No. 


Aldehyd 
e 


Rl 


R2 


Data 


59 


56 


(Me), 


''°-^^N(Me) 2 


mp 83-85°C 

'H nmr(CDCb. 400MHz) 5: 1.62 (s, 6H), 1.78-1.94 
(m, 4H), 2.22 (s, 3H), 2.30 (s, 6H), 2.60 (m, IH), 
2.70 t, 2H), 3.02 (m, 2H), 3.79 (s, 3H), 3.96 (m, 
2H), 4.06 (t, 2H), 6.83 (m, 3H), 7.02 (m, 2H), 7.15 
(d, 1H), 7.22 (m, 1H). 
LRMS : m/z 503 (M+l) + 
Anal. Found: C, 63.82; H, 7.52; N, 5.4.5. 
C27H ai |N 2 O5S;0.1CH 2 CU requires C, 63.68; H, 7.53; 

v r c a on/ 

N, 5.48%. 


60 


56 


(Me) 2 


.-°^-NHBn 


'Hnmr(CDCIj, 400MHz) 5: 1.66 (s,6H), 1.59-1.95 
(m, 4H), 2.24 (s. 3H), 2.65 (m, IH), 3.05 (m,*4H), 
3.80 (s, 3H), 3.96 (m, 2H), 4.12 (t, 2H), 4.42 (d, 
2H), 5.70 (br, s, 1 H), 6.85 (m, 3H), 7.07 (m, 2H), 
7.17(d, 1H), 7.24-7.38 (m, 6H). 
LRMS : m/z 565 (M+ 1 ) + 


61 


57 


0 


.'°--^NHBn 


'H nmr (CDCIj, 400MHz) 7: 1.75-1.92 (m, 4H), 
2.20 (m, 5H), 2.40 (d, 2H), 2.62 (ml IH), 3.00 (m-, 
4H), 3.28 (m, 2H), 3.88 (m, 5H), 3.99 (m, 2H), 4.09 
(m, 2H), 4.40 (m, 2H), 5.60 (brs, IH), 6.82 (m, 3H), 
7.02 (m, 2H), 7. 1 6 (d, 1 H), 7. 1 9-7.35 (m, 6H). 
LKMb : m/z 607 (M+l) 


62' 


30 


0 


*-"~"NHMe 


mpll9-120°C 

'H nmr (CDCIj, 400MHz) 5: 1.50 (s, br, IH), 1.75- 
1 .92 (m, 4H), 2.20 (m, 5H), 2.40 (m, 5H), 2.61 (m, 
IH), 3.02 (m, 2H), 3.30 (m, 2H), 3.75-4.01 (m, 9H), 

7 01 frri 5 Hi. 7 lfifm 9H1 7 74 I'm IfD 

LRMS : m/z 501 (M+l) + 


63* 


30 


0 




'H nmr (CDCIj, 400MHz) 5: 1.75-1.94 (m, 4H), 
2.20 (m, 5H), 2.40 (m, 6H), 2.61 (m, IH), 3.02 (t, 
2H), 3.30 (t, 2H), 3.50 (s, 2H), 3.66 (m, 4H), 3.87 
(m, 7H), 7.02 (m, 2H), 7.16 (m, 2H), 7.26 (m, 3H). 
LRMS : m/z 557 (M+l ) + 
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1 - purified by crystal! isati on from ethyl acetate/dichloromethane/di-isopropyl ether. 

2 = purified by column chromatography on silica gel using ethyl acetate.-pentane (75:25) as 
eluant, and recrystallised from ethyl acetate. 

Preparation 64 

Methyl 2-[4-(4-{3-(2-[(N-tert-butoxycarbonyl)(N-methyl)aminoJethoxy)phenyl}-3- : 
methy lphenyl)-piperidin- 1 -ylsuiphonyfJ-2-methyl-propanoate 




A mixture of the compound from preparation 58 (640mg, 1 .3 Immol), triethylamine (1 80ul, 
1 .30mot), di-tert-butyl dicarbonate (290mg, l.33mmoI) and 4-dimethylaminopyridine 
(catalytic) in dichloromethane ( 1 0ml) was stirred at room temperature for 3 hours. The 
reaction mixture was diluted with dichloromethane (50ml), and washed with water, brine, 
15 dried (Na 2 S0 4 ), filtered and evaporated in vacuo. The residual oil was purified by medium 
pressure column chromatography on silica gel using an elution gradient of 
pentane:dichIoromethane:methanol (100:0:0 to 0:99.5:0.5) to afford the title compound as a 
gum, (590mg, 77%). 

20 'H nmr (CDC1 3> 400MHz) 5: 1 .42 (s, 9H), 1.62 (s, 6H), 1 .77-1 .90 (m, 4H), 2.22 (s, 3H), 2.63 
(m, 1H), 2.97 (s, 3H), 3.03 (m, 2H), 3.58 (m, 2H), 3.78 (s, 3H), 3.95 (m, 2H), 4.08 (m, 2H), 
6.82 (m, 3H), 7.04 (m, 2H), 7.16 (d, 1H), 7.25 (m, 1H). 

LRMS : m/z 6 1 1 (M+23) + 

25 

Anal. Found: C, 60.51; H, 7.19; N, 4.47. C 3l H44N 2 O 7 S;0.4CH 2 Cl 2 requires C, 60.56; H, 7.25; 
N, 4.50%. 

Preparation 65 

30 Methyl 2-[4-(4-{3-(2-aminoethoxy)phenyl}-3-methylphenyl)-piperidin-l-ylsulphonyl]-2- 
methyl-propanoate 
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A mixture of the amine from preparation 60 (1.2g, 2.12mmoI) and 20% palladium hydroxide 
on carbon (250mg) in methanol (75ml), was hydrogenated at 50psi and room temperature for 
18 hours. The reaction mixture was filtered through Arbocel©, and the filter pad washed well 
with methanol. The combined filtrates were evaporated in vacuo to give an oil. This was 
purified by medium pressure column chromatography on silica gel using an elution gradient 
of dichloromethaneimethanol (100:0 to 90:10) to afford the title compound (610mg, 60%). 

'H nmr (CDCI3, 300MHz) 5: 1.66 (s, 6H), 1.78-1.97 (m, 4H), 2.28 (s, 3H), 2.66 (m, 1 H), 3.10 
(m, 4H), 3.82 (s, 3H), 3.99 (m, 4H), 6.88 (m, 3H), 7.10 (m, 2H), 7.19 (d, IH), 7.30 (m, 1H). 

LRMS :m/z475(M-H) + 

Anal. Found: C, 61.26; H, 7.09; N, 5.63. C25H 3 ^N 2 O 5 S;0.25dichloromethane requires C, 
61.16; H, 7.01; N, 5.65%. 

Preparation 66 

Methyl 4-[4-(4-{3<2-aminoethoxy)phenyl}-3-methylphenyJ)-piperidin-2-y!sulphonyJJ- 
tetrahydro-2H-pyran-4-carboxylate 




The title compound was obtained as a solid (65%) from the compound from preparation 61, 
following the procedure described in preparation 65. 
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'H nmr (CDCI 3 , 400MHz) 8: 1 .76-1.92 (m, 4H), 2.20 (m, 5H), 2.40 (m, 2H), 2.62 (m, 1 H), 
3.04 (m, 4H), 3.30 (m, 2H), 3.88 (m, 5H), 3.98 (m, 4H), 6.82 (m, 3H), 7.03 (m, 2H), 7. 1 6 (d, 
1H), 7.22 (m, 1H). 

LRMS: m/z 5 1 7 (M+I) + 

Anal. Found: C, 62.30; H, 6.98; N, 5.40. C 27 H 36 N 2 O 6 S;0.05CH 2 Cl2 requires C, 62.37; H, 6.99; 
N,5.38%. 

Preparation 67 

Methyl 2-[4-(4-{3-(2-[(tert-butoxycarbonyl)amino]ethoxy)phenyl}-3-methylphenyl)- 
piperidin-I-ylsulphonyl]-2-methyI-propanoate 




The title compound was obtained as a white foam (69%) from the amine from preparation 65, 
following a similar procedure to that described in preparation 64. 

'H nmr (CDCI 3 , 300MHz) 5: 1 .44 (s, 9H), 1 .65 (s, 6H), 1 .78-1 .95 (m, 4H), 2.25 (s, 3H), 2.64 
(m, IH), 3.08 (m, 2H), 3.55 {m, 2H), 3.81 (s, 3H), 3.97 (m, 2H), 4.04 (t, 2H), 4.99 (br, s, 1H), 
6.80-6.94 (m, 3H), 7.08 (m, 2H), 7.18 (d, 1H), 7.32 (m, 1H). 

LRMS : m/z 597 (M+23) + 

Anal. Found: C, 62.49; H, 7.46; N, 4.78. C30H12N2O7S requires C, 62.69; H, 7.37; N, 4.87%. 
Preparation 68 

Methyl 4-[4-(4-{3-(2-[(tert-butoxycarbonyl)amino]ethoxy)phenyl}-3-methylphenyl)- 
piperidin-l-ylsu!phonyl]-tetrahydro-2H-pyran-4-carboxyIate 



471 



WO 03/49309 



PCT/IB00/01935 




Di-tert-butyl dicarbonate (300mg, 1 .37mmol) was added to a solution of the amine from 
preparation 66 (650mg, 1.26mmol) in dichloromethane (10ml), and the reaction stirred at 
5 room temperature for 1 8 hours. The reaction was diluted with dichloromethane (50ml), then 
washed with water (2x), brine, then dried (Na^SC^), filtered and evaporated in vacuo. The 
residue was purified by medium pressure column chromatography on silica gel using an 
elution gradient of dichloromethane:methanoI (99.5:0.5 to 99: 1) to afford the title compound 
as a white foam, (7 1 Omg, 9 1 %). 

10 

l H nmr (CDCIj, 400MHz) 5: 1 .4*0 (s, 9H), 1 .78-1 -.92 (m, 4H), 2.20 (m, 5H), 2.40 (d, 2H), 2.61 
(m, lH)! 3.02 (m, 2H), 3.30 (m B 2H), 3.50 (m, 2H), 3.88 (m, 5H), 4.00 (m, 4H), 4.86 (br s, 
lH),6.82(m,3H), 7.02 (m, 2H), 7.15 (d, 1 H), 7.05 (m, 1 H). 

15 LRMS: m/z 639 (M+23) + 

s 

Anal. Found: C, 62.15; H, 7.20; N, 4.47. C 3 2H44N 2 0 8 S requires C, 62.32; H, 7.19; N, 4.54%. 
Preparation 69 

20 Methyl 4-[4-(4-{3-([N-tert-butoxycarbonyl-N-methylamino]methyl)phenyl}-3- 
methylpheny!)-piperidin-l-ylsulphonyl]-tetrahydro-2H-pyran-4-carboxylate 




The title compound was prepared from the amine from preparation 62, using a similar 
25 procedure to that described in preparation 64. The crude product was purified by column 
chromatography on silica gel using an elution gradient of ethyl acetate :pentane (25:75 to 
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50:50) and triturated with di-isopropyl ether to give the title compound as a white solid, 
(714mg, 65%). 

mp 122-123°C. 

'H nmr (CDC1 3 , 400MHz) 5: 1 .42 (s, 9H), 1 .75-1 .92 (m, 4H), 2.20 (m, 5H), 2.40 (m, 2H), 
2.61 (m, IH), 2.82 (s, 3 H), 3,03 (m, 2H), 3.30 (m, 2H), 3.85 (m, 5H), 3.99 (m, 2H), 4.42 (s,' 
2H), 7,03 (m, 2H), 7.17 (m, 4H), 7.35 (m, 1H). 

10 LRMS : m/z 623 (M+23)* 

Anal. Found: C, 63.92; H, 7.36; N, 4.57. C n H 44 N 2 0 7 S requires C, 63.98; H, 7.38; N, 4.66%. 

Preparation 70 
15 2-[4-{446-(2-Hydroxyethoxy)pyridin^ 
methylpropanoic acid 




O 

Me Me ' 
A mixture of the methyl ester from preparation 35 (4. 1 g, 8.6mmoI) and aqueous sodium 
hydroxide (17ml, IN, 1 7.0mmol) in methanol (50ml), was heated under reflux for 30 minutes, 
20 then cooled. The reaction was concentrated in vacuo, the residue dissolved in water (200ml), 
and the solution acidified to pH 4. The resulting precipitate was filtered off, washed with 
water, dried under vacuum, and recrystallised from ethyl acetate, to afford the title compound 
as a white solid, (3.15g, 79%). 

25 'H nmr (DMSO-d 6 , 300MHz) 5: 1.42-1.70 (m, 8H), 1.80 (m, 2H), 2.37 (s, 3H), 2.70 (t, 1H), 
3.06 (m, 2H), 3.68 (m, 2H), 3.80 (m, 2H), 4.25 (t, 2H), 4.80 (br, s, 1H), 6.77 (d, 1H), 7.06 (d, 
1H), 7.17 (m, 2H), 7.35 (d, 1H), 7.77 (m, 1H), 13.38 (br, s, IH). 

Anal. Found : C, 58.35; H, 6.38; N, 5.83. C 2 3H3oN 2 06S;0.5H20 requires C, 58.85; H, 6.62; N, 
30 5.94%. 

Preparation 7 1 
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2-(4-{4-[6-(2-Methoxyethoxy)pyridin-2-y^^ 
methylpropanoic acid 




Sodium hydride (60mg, 60% dispersion in mineral oil, l.Smmol) was added to a solution of 
the methyl ester from preparation 35 (300mg, 0.63mmoi) in tetrahydrofuran (10ml), and the 
solution stirred for 15 minutes. Methyl iodide'(200jil, 3.3mmol) was added and the reaction 
heated under reflux for 45 minutes. Aqueous sodium hydroxide solution (2ml, IN, 2.0mmof) 
and methanol (5m!) were then added, and the mixture heated under refux for a further 30 
minutes. The reaction mixture was cooled to room temperature, diluted with water (20mf), 
and acidified to pH 4. This solution was extracted with dichloromethane (3x30ml), the 
combined organic extracts dried (Na 2 S0 4 ), filtered and evaporated in vacuo to afford the title 
compound as a pale yellow foam, (quantitative). 

mp 142-146°C 

'Hnmr(CDCI 3 ,300MHz)S: I.68(s,6H), 1 .78-1.96 (m, 4H), 2.41 (s, 3H), 2.66 (m, IH),3.09 
(m, 2H), 3.43 (s, 3H), 3.78 (t, 2H), 4.00 (m, 2H), 4.52 (t, 2H), 6.78 (d, IH), 6.98 (d, IH), 7.08 
(m, 2H), 7.38 (d, IH), 7.61 (d, IH). 

LRMS : m/z 433 (M-C0 2 ) + 

Preparation 72 

4-[4-(4-{6-[2-Hydijoxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-l- 
ylsulphony[]tetrahydro-2H-pyran-4-carboxylic acid 
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,N. 
SO z 




Aqueous sodium hydroxide (5.56ml, IN, 5.56mmoi) was added to a solution of the methyl 
ester from preparation 36 (720mg, I.39mmoI) in methanol (20ml), and the reaction heated 
5 under reflux for 3 hours, and stirred for a further 18 hours, at room temperature. The mixture 
was concentrated in vacuo to remove the methanol, and the solution acidified to pH 4 using 



washed with brine, dried (MgS0 4 ), filtered and evaporated in vacuo. The residual solid was 
recrystallised from ethyl acetate/di-isopropyl ether to afford the title compound as a solid, 
10 ' (5l7mg, 74%). 

, Hnmr(DMSO-d 6 , 300MHz) 5: 1.62 (m,2H), 1.82 (m,2H), 1.98 (m, 2H), 2.24 (m, 2H), 2.36 
(s, 3H), 2.74 (m, IH), 3.09 (t ? 2H), 3.22 (m, 2H), 3.64-3.82 (m, 4H), 3.94 (dd, 2H), 4.28 (t, 
2H), 4.80 (br s, 1 H), 6.78 (d, 1 H), 7.06 (d, IH), 7.16 (m, 2H), 7.36 (d, 1 H), 7.78 (m, 1 H), 
15 13.82 (br s, IH). 

LRMS:m/z527(M+18) + 

Preparation 73 

20 4-[4-(4-{6-[(2S)-2,3-dihydroxy-l-propoxy]pyridin-2-yl}-3-methyIphenyI)piperidin-l- 
ylsuiphonyl]-tetrahydro-2H-pyran-4-carboxyIfc acid 



Aqueous sodium hydroxide (3.5ml, 1M, 3.5mmol) was added to a solution of the methyl ester 
25 from preparation 39 (640mg, l.I7mmol) in methanol (15ml) and 1,4-dioxan (15ml), and the 
reaction heated under reflux for 2 hours. Tic analysis showed starting material remaining, so 



acetic acid solution. This was extracted with ethyl acetate (3x), the combined organic extracts 
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additonal sodium hydroxide (2ml, IM, 2mmol) was added and the reaction heated under 
reflux for a further 3 hours. The cooled reaction mixture was concentrated under reduced 
pressure, the residue dissolved in water, and the pH adjusted to 4 using hydrochloric acid 
(2N). The resulting precipitate was filtered and dried, and the Filtrate extracted with 
5 dichloromethane (2x). The combined organic extracts were dried (MgSO.,), filtered and 

evaporated in vacuo, and the product combined with the filtered solid. This was recrystallised 
from dichloromethane/ethyl acetate twice, to yield the title compound as a white solid, 
(579mg, 92%). 

10 'Hnmr(DMSO-d 6 , 400MHz) 5: 1 .60 (m, 2H), 1 .80 (m, 2H), 1.92 (m, 2H), 2.23 (d, 2H), 2.34 
(s, 3H), 2.66 (m, 1 H), 3.08 (m, 2H), 3. 1 7-3.42 (m, 3H), 3.78 (m, 3H), 3.88 (m, 2H), 4. 1 4 (dd, 
• I.H), 4.26 (dd. I H), 4.60 (br, s, 1 H), 4.85 (br, s, JH), 6.76 (d, 1H), 7.04 (d, JH), 7J5(m,2H), 
7.34 (m,2H), 7.74 (dd, IH). 

15 LRMS :m/z 557 (M+23)' 

Preparation 74 

4-[4"(4-{6.[(2R)-2,3-dihydroxy-l-propoxy]pyridin-2-yl}-3-methy • 
ylsulphonyI]-tetrahydro-2H-pyran-4-carboxyl ic acid 




The title compound was obtained as a white solid (87%) from the methyl ester of preparation 
40, following a similar procedure to that described in preparation 73. 

25 *H nmr (DMSO-d 6 , 300MHz) 5: 1.61 (m, 2H), 1 .80 (m, 2H), 1.96 (m, 2H), 2.24 (m, 2H), 2.36 
(s, 3H), 2.70 (m, IH), 3.06 (m, 2H), 3.14-3.44 (m, 4H), 3.78 (m, 3H), 3.93 (m, 2H), 4.14 (m, 
1H), 4.26 (m, IH), 4.59 (m, IH), 4.84 (m, IH), 6.76 (d, IH), 7.06 (d, IH), 7.15 (m, 2H), 7.35 
(d, !H),7.76(m, IH), 13.80 (br, s, IH). 

30 LRMS : m/z 557 (M+23) + 
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Preparation 75 
4-[4-(4-{6-[2-Hydroxyeto^^ 
methylpiperidine-4-carboxy/fc acid 




Me 

A mixture of the methyl ester from preparation 42 (200mg, 0.38mmoi) and aqueous sodium 
hydroxide (1.5ml, IN, L5mmoI) in methanol (8mi) and 1,4-dioxan (8ml) was heated under 
reflux overnight. The cooled reaction was concentrated in vacuo, the residue acidified to pH 4 
using acetic acid, and extraction with ethyl acetate attempted. A precipitate formed in the 
organic layer, that was filtered off, and combined with the residual solid in the separating 
funnel, to provide the desired compound as a white powder, (quantitative). 

LRMS:m/z5I8(M+I) + 

Preparation 76 

l-(tert-Butoxycarbonyl)- 4-[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3- 
rnethy|phenyl)piperidin- 1 -ylsulphonyl]-piperidine-4-carboxylic acid 




boc 

The title compound was obtained as a white solid (87%), from the methyl ester from 
preparation 43, following a similar procedure to that described in preparation 75. 

mp 148-149°C 
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, Hnmr(CDCI 3l 300MHz)5: l.42(s,9H), 1.80 (01,4^2.00(171,2^2.36(5,3^,2.41 (m, 
2H), 2.58-2.79 (m, 4H), 3.02 (m, 4H), 3.92 (m, 5H), 4.44 (m, 2H), 6.76 (m, IH), 6.99 (m, 
I H), 7.07 (m, 2H), 7.34 (m, I H), 7.65 (m, I H). 

Preparation 77 

2-[4^4-{3-[(2S)-2,3-Dihydro 
ylsulphonyl]-2-methyl-propanoic acid 



Aqueous Sodium hydroxide ( 1 .55ml, 1 M, i .55mmol) was added to a solution of the methyl 
ester from preparation 49 (39 1 mg, 0.77mmol) in methanol (5ml), and the reaction stirred at 
room temperature overnight. The mixture was partitioned between ethyl acetate and 
hydrochloric acid (2N), and the phases separated. The organic layer was dried (MgS0 4 ), 
filtered and concentrated in vacuo. The residual solid was triturated with di-isopropyl ether, 
filtered and dried under vacuum, to give the title compound as a white solid, (320mg, 85%). 



'Hnmr(DMSO-d 6 , 400MHz) 5: l.48.(s, 6H), 1.59 (m,2H), 1.79 (m, 2H), 2.18 (s, 3H), 2.64 
(m, 1H), 3.04 (m, 2H), 3.40 (m, 2H), 3.78 (m, 3H), 3.82 (m, 1H), 3.98 (m, 1H), 4.57 (br, s, 
1H), 4.82 (br, s, 1H);6.80 (m, 2H), 6.85 (m, 1H), 7.05 (m, 2H), 7.12 (m, 1H), 7.27 (m, 1H), 
13.25 (br,s, 1H). 



Preparation 78 

4-[4<4.{3-[2,3-dihydroxy-2-propoxy]phenyl}-3-methylphenyl>piperidin-l-.yIsuIphonyl]- 
tetrahydro-2H-pyran-4-carboxylic acid 




Me Me 



Anal. Found: C, 60.77; H, 6.89; N, 2.78. C 25 H 3 3N0 7 S requires C, 61.08; H, 6.77; N, 2.85%. 
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so 2 




A mixture of the methyl ester from preparation 5 1 (370mg, 0.68mrnol), aqueous sodium 
hydroxide (3ml, 1M, 3mmol) in methanol (5ml) and 1,4-dioxan (5ml), was heated under 
reflux for 6 hours. The cooled reaction was concentrated in vacuo, and then diluted with 
5 water. This aqueous solution was acidified to pH 2 using hydrochloric acid (2N), and the 
resulting precipitate filtered, washed with water and dried under vacuum, to give the desired 
product (270tng, 74%). 

'H nmr (DMSO-d 6 , 400MHz) 8: 1.60 (m, 2H), 1.79 (m, 2H), 1.95 (m, 2H), 2.19 (m, 5H), 2.63 
10 (m, I H), 3.02 (m, 4H), 3.56 (m, 4H), 3.76 (m, 2H), 3.88 (m, 2H), 4.22 (m, 1 H), 4.68 (m, 2H), 
6.78-6.95 (m, 3H), 7.08 (m, 3H), 7.25 (m, 1 H). 

Preparation 79 

4-[4»(4-{3-[(2R)-2,3-Dihydroxy-l-propoxy]phenyl}-3-methylphenyl)-piperidin-l- 
15 ylsulphony!]-tetrahydro-(2H)-pyran-4-carboxylic acid 



A mixture of the methyl ester from preparation 52 (1 10mg, 0.20mmol), aqueous sodium 
hydroxide (1ml, IM, lmmol) in methanol (5ml) and 1,4-dioxan (5ml) was heated under 
20 reflux for 2 hours. The cooled reaction was evaporated in vacuo, the residue dissolved in 
water and acidified to pH 1 using hydrochloric acid (IN). The resulting precipitate was 
filtered, the solid washed with water, and dried under vacuum to give the title compound 
(91mg, 85%) as a white solid. 
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, Hnmr(DMSO-d c ,400MHz)5: 1.60(m,2H), l.80(m,2H), 1.94 (m, 2H), 2.20 (m, 5H), 2.65 
(m, !H), 3.05 (m, 2H), 3.18-3.48 (m, 4H), 3.77 (m, 3H), 3.3S (m, 3H), 4.00 (m, IH), 6.8 1 (m, 
2H), 6.89 (m, IH), 7.lO(m,3H), 7.30 (m, IH). 

LRMS : m/z 556 (M+23)* 

Preparation SO 

4-[4-(4-{3-[(2S)-23-Dihyd^ 

y!sulphonyl]-tetrahydro-(2H)-pyran-4-carboxyIic acid 




The title compound was obtained as a solid (66%) from the methyl ester from preparation 53, 
following the procedure described in preparation 79. 

l H nmr (DMSO-d 6 , 400MHz) 5: 1 .60 (m, 2H), 1 .80 (m, 2H), 1 .96 (m, 2H), 2.22 (m, 5H), 2.68 
(m, IH), 3.06 (m, 2H), 3.21 (m, 2H), 3.42 (d, 2H), 3.78 (m, 3H)-3.90 (m, 3H), 4.00 (m, IH), 
6.81 (m, 2H), 6.90 (d, IH), 7. 12 (m, 3H), 7.3 1 (dd, IH). 

Preparation 81 
2-[4-(4-{3-(2-|N-tert-Buto 

piperidin-I-ylsulphonyl]-2-methylpropanoic acid 




A mixture of the methyl ester from preparation 64 (540mg, 0.92mmol), and aqueous sodium 
hydroxide (6ml, IN, 6.0mmol) in 1,4-dioxan (2.3ml) and methanol (6ml) was heated under 
reflux for 3 X A h. The cooled mixture was concentrated in vacuo to remove the organic 
solvents, and the residual aqueous solution was acidified to pH 4 using acetic acid. This was 
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extracted with ethyl acetate (2x), the combined organic extracts washed with water, brine, 
dried CNa 2 S0 4 ), filtered and evaporated in vacuo. The residue was azeotroped with toluene, 
then ethyl acetate, and finally dichloromethane.to afford the title compound as a white foam, 
(520mg, 98%). 

'H nmr(CDCl 3 , 400MHz) 5: 1.41 (s, 9H), 1.64 (s, 6H), 1.78-1.94 (m, 4H), 2.22 (s, 3H), 2.63 
(m, 1 H), 2.97 (s, 3H), 3.06 (m, 2H), 3.59 (m, 2H), 3.98 (m, 2H), 4.08 (t, 2H), 6.83 (m, 3H), 
7.04 (m, 2H), 7. 1 6 (d, 1 H), 7.26 (m, I H). 

LRMS : m/z 597 (M+23) + 

Anal. Found: C, 61.17; H, 7.27; N, 4.65. C 30 H«N 2 O,S;0.2CH 2 CI 2 requires C, 61.30; H, 7.22; 
N,4.73%. 

Preparations 82 to 86 

The compounds of the general formula: 
Me 



HO' >- so a 



R1 




were prepared from the corresponding methyl, esters, following similar procedures to those 
described in preparation 8 1 . 
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Prep 
No. 


Startin 
g ester 


RI 


R2 


Data 


82 


67 


(Me), 




'H nmr (DMSO-d 6 , 300MHz) 5: 1 .36 (s, 9H), 1 .50 (s, 6H), 
1.62 (m, 2H), 1.81 (m, 2H), 2.20 (s, 3H),2.68 (m, 1H), 
3.06 (m, 2H), 3.28 (m, 4H), 3.80 (m, 2H), 3.98 (t, 2H), 
6.80-6.99 (m, 3H), 7.14 (m, 2H), 7.30 (m, 1H). 
LRMS : m/z 583 (M+23) + 
Anal. Found: C 58.94; H, 7.02; N, 4.64. 
C 2 9H^N 2 O7S;0.4CH 2 Cl2 requires C, 59.02; H, 6-94; N, 
4.68%. 


83' 


59 


(Me), 




mp 230-232°C 

'H nmr (DMSQ-d 6 , 400MHz) 5: 1.46 (s, 6H), 1.60 (m, ' 
2H), 1 .80 (m, 2H), 2. 1 8 (s, 3H), 2.25 (s, 6H), 2.64 (m, 3H), 
3.02 (m, 2H), 3.78 (m, 2H), 4.06 (t, 2H), 6.80 (m, 2H), 
6.86 (d, 1H), 7.08 (m, 2H), 7.28 (dd, 1H). 
Anal. Found: C, 62.70; H, 7.37; N, 5.53. 
C 26 H 36 N 2 OsS;0.5H 2 O requires C, 62.75; H, 7.49; N, 5.63%. 


84 


68 


y 


*' 0> ^^NHBoc 


mp 194-196°C 

'H nmr (CDC1 3 , 400MHz) 5: 1 .42 (s, 9H), 1 .75-1.92 (m, 
4H), 2.22 (m, 5H), 2.38 (d, 2H), 2.61 (m, 1H), 3.06 (m, • 
2H), 3 .40 (m, 2H), 3 .50 (m, 2H), 3 .98 (m, 6H), 6.82 (m, 
3 H), 7.02 (m, 2H), 7. 1 4 (d, 1 H), 7.23 (m, 1 H). 
Anal. Found: C, 61 .20; H, 7.05; N, 4.60. . 
C3iH 42 N 2 O 8 S;0.25H 2 O requires C, 61.32; H, 7.05; N, 
4.61%. 
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S5 J 


69 


0 


*"^NBoc 
Me 


mp I96-197°C 

'HnmrCDMSO-dfi, 400MHz) 5: 1 .38 (s, 9H), 1.60 (m, 
2H), 1.80 (m, 2H), 1.95 (m, 2H), 2.l9(s,3H), 2.20 (m, 
2H), 2.64 (m, IH), 2.76 (s, 3H), 3.02 (t, 2H), 3.18 (m/t, 
2H), 3.77 (m, 2H), 3.86 (m, 2H), 4.38 (s, 2H), 7.12 (m, 
6H), 7.37 (m, 1H). 
LRMS : m/z609 (M+23f 


OO 


6j 


0 




'H nmr (DMSO-d ft , 400MHz) 5: 1.59 (m, 2H), 1.80 (m, 
2H), 1.90 (m, 2H), 2.20 (m, 6H), 2.62-2.79 (m, 4H), 3.00- 
3.22 (m, 6H), 3.65 (m, 4H), 3.76 (m, 2H), 3.8S (m, 2H), 
7. 12 (m, 4H), 7.25 (m. 1 H), 7.39 (m, 2H). 
LR.MS : m/z543 (M+1)' 



1 = isolated by filtration from aqueous acetic acid solution. 

2 ='recrystallised from ethyl acetate/methanol 
5 3 = triturated with di-isopropyl ether 



Preparation 87 

N-Hydroxy l-(tert-butoxycarbonyl)-4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yI}-3- 
methyIphenyI)piperid!n-I-y!]sulphonyI}-piperidine-4-carboxamide 



HOHN 




Chlorotrimethylsilane (70|il, 0.55mmol) was added to a solution of the acid from preparation 
76 (300mg, O.SOmmol) in dichloromethane (4ml), and pyridine (2ml), and the solution stirred 
at room temperature under a nitrogen atmosphere for 1 hour. l-(3-Dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (1 15mg 5 0,60mmol) and I-hydroxy-7-azabenzotriazole 
15 (75mg, 0.55mmol) were added, and stirring was continued for a further hour. Hydroxylamine 
hydrochloride (104mg, 1 .50mrnol) was added and the reaction stirred at room temperature 
overnight. The reaction mixture was diluted with water, the solution acidified to pH 1 using 
hydrochloric acid (2M), then extracted with ethyl acetate. The combined organic solutions 
were washed with brine, dried (MgS0 4 ), filtered and evaporated in vacuo. The residue was 
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triturated with ethyl acetate, the resulting precipitate filtered and the filtrate evaporated in 
vacuo. The residue was recrystaliised from ethyl acetate to afford the title compound ( 1 48mg, 
48%) as a white solid. 

5 mpl80-l81°C 

l H nmr (DM30~d 6 , 400MHz) 5: 1 .39 (s, 9H), 1.55-1.81 (m, 6H), 2.36 (s, 3H), 2.42 (m, 2H), 
2.62 (m, 3H), 3.03 (m, 2H), 3.70 (m, 4H), 3.95 (m, 2H), 4.24 (t, 2H), 4.7S (br, t, IH), 6.75 (d, 
1H), 7.04 (d, IH), 7.15 (m, 2H), 7.34 (d, IH), 7.75 (m, IH), 9.16 & IH), H.OOfc IH). 

10 

LRMS : m/z 6I7(M-i) + 
Preparation 88 

N-Hydroxy 2-[4-(4-.{3-(2-[(N-tert-butoxycarbony-N-methyl)amino]ethoxy)phenyl}o- 
15 methyJpheny!)-piperidin-l-ylsuiphonyI]-2-methylpropanamide 




0-(7-AzabenzotriazoI- 1 -yO-N.N.N'N'-tetramethyluronium hexafluorophosphate (540rng, 
20 1 .42mmol)' was added to a solution of the acid from preparation 8 1 (520mg, 0.90mmol) and 
N-ethyldiisopropylamine (193^1, 1.12mmol) in N-methylpyrrolidinone (10ml), and the 
reaction stirred at room temperature under a nitrogen atmosphere for 40 minutes. 
Hydroxylamine hydrochloride (210mg, 3.02mmol) and additional N-ethyldiisopropylamine 
(730fj.l, 4.23mmol) were added, and the reaction stirred at room temperature overnight. The 
25 mixture was partitioned between ethyl acetate and pH 7 buffer solution, and the layers 
separated. The organic phase was washed consecutively with water, brine, then dried 
(NaS0 4 ), filtered and evaporated in vacuo. The crude product was purified by medium 
pressure column chromatography on silica gel using an elution gradient of 
dichloromethane:methanol (99.5:0.5 to 98:2 to 80:20) to afford the title compound, (1 80mg, 
30 34%). 
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'HnmrCCDCl,, 400MHz) 5: l.40(s,9H), 1.63 (s,6H), 1.78 (m, 2H). 1.86 (m, 2H), 2.22 (s, 
3H), 2.61 (m, IH), 2.97 (s, 3H), 3.03 (m, 2H), 3.58 (m, 2H), 3.94 (m. 2H), 4.08 (m. 2H), 6.60 
(s. lH),6.64(m.2H), 7.02 (m, 2H), 7.17 (d, 1H), 7.26 (dd, 1H), 8.99 (s, IH), 10.75 (s, 1H). 

5 Anal. Found: C, 60.96; H, 7.33; N, 7. 1 1 . C30H43N3O7S requires C, 6 1 . 1 0; H, 7.35; N, 7. 12%. 

Preparation 89 

N-Hydroxy 2-[4-(4-{3-(2-[(tert-butoxycarbonyi)amino]ethoxy)phenyl}-3-methylphenyl)- 
. piperidin-l-ylsulphonyl]-2-methylpropionamide 




The title compound was obtained (49%) from the acid from preparation 82, following a 
similar procedure to that described in preparation 88. 

15 

, Hnmr(DMSO-d (S ,400MH2)5: 1.37(s,9H), 1.48 (s, 6H), 1.60(m,2H), 1 .79 (m, 2H), 2.20 
(s, 3H), 2.64 (m, IH), 3.04 (m, 2H), 3.28 (m, 2H), 3.75 (m, 2H), 3.98 (t, 2H), 6.80-6.98 (m, 
4H), 7.10 (s, 2H), 7.15 (s, IH), 7.30 (dd, IH), 8.99 (s, IH), 10.55 (s, IH). 

20 LRMS : m/z 598 (M+23) + 

Anal. Found: C, 59.25; H, 7.09; N, 7.38. C29H4iN3O 7 S;0.1CH 2 Cl 2 requires C, 59.83; H, 7.1 1; 
N, 7.19%. 

25 Preparation 90 

N-Hydroxy 4-[4-(4-{3-(2-[(N-tert-butoxycarbonyl)aminoJethoxy)pheny!)-3-methylphenyl)- 
piperidin- 1 -y lsu!phonyl]-tetrahydro-2H-pyran-4-carboxamide 
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HOHN 




l-(3-Dimethylarninopropyl>3-ethylcarbodiimide hydrochloride (260mg, 1.36mmol) and 1- 
hydroxy-7-azabenzotriazoIe (150mg, i. I mmol) were added to a solution of the acid from 
preparation 84 (620mg, l.03mmol) in pyridine (2ml) and dichloromethane (6ml), and the 
mixture stirred at room temperature for 30 minutes. Hydroxylamine hydrochloride (155mg, 
2.25mmoI) was added and the reaction stirred at room temperature for 1 8 h. The reaction 
mixture was partitioned between ethyl acetate and pH 7 buffer solution, and the layers 
separated. The aqueous phase was extracted with ethyl acetate, the combined organic 
solutions washed again with pH 7 buffer solution, then brine, dried (Na 2 S0 4 ), filtered and 
evaporated in vacuo. The residue was azeotroped with toluene, and then purified by medium 
pressure column chromatography on silica gel using an elution gradient of 
dichloromethanermethanol (100:0 to 90:10). The product was recrystallised from ethyl 
acetate/pentane to afford the title compound as a solid, (340mg, 53%), 

mp 181-182°C 

'H nmr (DMSO-d 6 , 400MHz) 6: 1.35 (s, 9H), 1.60 (m, 2H), 1.78 (m, 2H), 1.90 (m, 2H), 2.19 
(s, 3H), 2.28 (m, 2H), 2.61 (m, 1 H), 3.02 (m, 2H), 3.20 (m, 2H), 3.22 (m, 2H), 3.70 (m, 2H), 
3.84 (m, 2H), 3.98 (t, 2H) 5 6.79-6.95 (m, 4H), 7.08 (s, 2H), 7.15 (s, 1H), 7.28 (m, 1H), 9. 10 
(s, 1H), 10.93 (s, 1H). 

LRMS : m/z 640 (M+23) + 

Anal. Found: C, 60.27; H, 7.04; N, 6.63. Csi^NjOgS requires C, 60.27; H, 7.02; N, 6.88%. 
Preparation 91 

N-Hydroxy 4-[4-(4-{3-(N-tert-butoxycarbonyl-N-methyl)aminomethyl)phenyl}-3- 
methylphenyl)-piperidin-l-ylsulphonyl]-tetrahydro-2H-pyran-4-carboxamide 
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so 2 




Me 



boc 



HOHN 



l-(3-DimethyIaminopropyI)-3-ethylcarbodiimide hydrochloride (21 6mg, LI2mmol) and l- 
hydroxy-7-azabenzotriazole (128mg, 0.94nimol) were added to a solution of the acid from 
preparation 85 (550mg, 0.94mmo!) in pyridine (2ml) and N,N dimethylformamide (6ml), and 



2.82mmol) was added and the reaction stirred at room temperature overnight. The reaction 
mixture was partitioned between ethyl acetate and pH 7 buffer solution, and the layers 
separated. The aqueous phase was extracted with ethyl acetate (x2), the combined organic 
solutions washed with 2N hydrochloric acid, dried (MgS0 4 ) f filtered and evaporated in vacuo. 
The residue was crystallised from methanol/ethyl acetate to afford the title compound as a 
solid, (393mg, 70%). 



'HnmrtDMSO-dft, 400MHz) 8: 1.36 (s,9H), 1.59 (m,2H), 1.78 (m, 2H), 1.88 (m, 2H), 2.18 
(s, 3H), 2.27 (m, 2H), 2.61 (m, 1 H), 2.76'(s, 3H), 3.00 (m, 2H), 3.18 (m, 2H), 3.68 (m, 2H), 
3.82 (m, 2H), 4.38 (s, 2H), 7.09 (m, 3H), 7.18 (m, 3H), 7.38 (m, IH), 9.10 (s, 1H), 10.92 (s, 
1H). 



Potassium tert-butoxide (20ml, 1M in tert-butanol, 20.0mmol) was added to l-(4-bromo-2- 
methylphenyI)hydrazine(J.Chem.Soc. 109; 1916; 582)(2.01g, iO.Ommol) to give a dark 
brown suspension. Ethyl propioiate (1.02ml, lOmmol) was then added dropwise over 10 
minutes, with cooling, and once addition was complete, the reaction was heated under reflux 
for 4 hours. The reaction was diluted with water (200ml) and this mixture washed with 
dichloromethane (2x50ml). The aqueous phase was acidified using hydrochloric acid (2N), 
extracted with dichloromethane (5x100ml), these combined organic extracts dried (MgS0 4 ), 



the mixture stirred at room temperature for I hour. Hydroxylamine hydrochloride (195mg, 



LRMS : m/z 624 (M+l) + 



Preparation 92 

l-(4-Bromo-2-methylphenyI)-iH-pyrazoI-3-oI 
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filtered and evaporated in vacuo. The crude product was purified by column chromatography 
on silica gel using dichloromethanermethanol (98:2) as eluant. and triturated with ether/di- 
isopropyl ether to give the title compound (6l5mg, 24%) as a solid. 

5 mp 208-2 10°C 

1 H nmr (DMSO-d 6 , 400MHz) 5: 2.26 (s, 3H), 5.75 (s, 1 H), 7.22 (d, 1 H), 7.44 (d, 1 H), 7.57 <s, 
IH), 7.74 (s. IH), 1 0.00 (s, IH). 

10 LRMS : m/z 253, 255 (M+l) + 

Anal.Found: C, 47.3 1; H, 3.52; N, 1 0.99. C w H,BrN 2 0 requires C, 47.46; H, 3.58; N, J 1 .07%. 
Preparation 93 

15 l-(4-Bromo-2-methyfphenyl)-3-metho.\y-IH-pyrazoie 



A mixture of the pyrazole from preparation 92 (l.52g, 6.0mmol), potassium carbonate 
(828mg, 6.0mmol), and dimethylsulphate (624ml, 6.6mmol) in I -methyl-2-pyrroIidinone 
(15mJ) was heated at 90°C for 5 hours. Tic analysis showed starting material remaining, so 
additional potassium carbonate (828mg, 6.0mmol) and dimethylsulphoxide (62471, 6.6mmol) 
were added, and stirring continued at 90°C for a further 1 8 hours. The cooled reaction was 
poured into water (200ml), and the mixture extracted with ethyl acetate (3xI00mf). The 
combined organic extracts were washed with brine (3x100ml), dried (MgS0 4 ), filtered and 
concentrated in vacuo. The residue was purified by column chromatography on silica gel 
using dichloromethane as the eluant, to give the desired product as a pale yellow oil, (970mg, 



■H nmr (CDC1 3 , 400MHz) 5: 2.30 (s, 3H), 3.95 (s, 3H), 5.30 (s, IH), 5.85 (s, IH), 7.19 (d, 
IH), 7.38 (m, IH), 7.43 (s, IH). 

30 

LRMS : mlz 267, 269 (M+l) + 
Preparation 94 

1 -(4-Bromo-2-methylpheny!)-3-(2-hydroxyethoxy)- lH-pyrazole 




61%). 
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Br 




OH 



10 



15 



20 



25 



2-BromoethanoI ( 1 .55ml, 2 1 .Smmol) was added to a mixture of the alcohol from preparation 
92 (2.76g, I0.9mmof) and potassium carbonate (3.0 Ig, 21.8mmol) in N,N- 
dimethylformamide (50ml), and the reaction stirred at 80°C for 5 hours. The cooled mixture 
was concentrated in vacuo, the residue suspended in ethyl acetate (250mi), and the mixture 



dichloromethanerether (80:20) as eluant, and crystallised from di-isopropyl ether to give the 
desired product as buff-coloured crystals, (1 .61 g, 50%). 

mp 104-105°C 

'H nmr (CDCI 3 , 400MHz) 5: 2.24 (s, 3H), 2.58 (br, s, IH), 3.92 (m, 2H), 4.36 (t, 2H), 5.84 (d, 
1 H), 7. 15 (d, I H), 7.35 (m, 2H), 7.40 (s, 1 H). 

Anal. Found: C, 48.38; H, 4.30; N, 9.34. C, 2 H l3 BrN 2 0 2 requires C, 48.50; H, 4.41; N, 9.43%. 
Preparation 95 

3-(2-Benzyloxyethoxy)-l-(4-bromo-2-methylphenyl)-lH-pyrazole 



A solution of the alcohol from preparation 94 (1.55g s 5.2mmol) in tetrahydrofuran (12ml) was 
added to a suspension of sodium hydride (229mg, 60% dispersion in mineral oil, 5.73 mmol) 
in tetrahydrofuran (10ml), and the resulting mixture stirred for 2 minutes under a nitrogen 
atmosphere. Benzyl bromide (681pl 5 5.73mmol) was then added and the reaction heated 
under reflux for 16 hours. The cooled reaction mixture was poured into brine (70ml) and 
extracted with ethyl acetate (3x50ml). The combined organic solutions were dried (MgS0 4 ), 
filtered and concentrated in vacuo to give a yellow oil. The crude product was purified by 
column chromatography on silica gel using an elution gradient of hexane:ethyl acetate (90: 10 
to 80:20) to give the title compound as a colourless oil, (1.93g, 96%). 



washed with water (5x50ml). The organic phase was dried (MgS0 4 ), filtered and evaporated 
in vacuo. The crude product was purified by column chromatography on silica gel using 
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l H nmr (CDCI3, 400MHz) 5: 2.24 (s, 3H), 3.80 (t, 2H), 4.38 (t, 2H), 4.60 (s, 2H). 5.66 (s, I H), 
7.12 (d, IH), 7.21 (m;2H), 7.32 (m, 5H), 7.40 (s, IH). 

LRMS : m/z 409, 4 1 1 (M-K23) + " 

Preparation 96 

3-Methoxy- l-[(2-methy(-4-trimethyistannyI)phenyl]- 1 H-pyrazole 



Tetrakis(triphenylphosphine)palladium (0) (30mg, 0.026mmoi) was added to a solution of the 
bromide from preparation 93 (659mg, 2.47mmol), and hexamethylditin (889mg, 2.71 mmol) 
in 1,4-dioxan (8ml), and nitrogen bubbled through the resulting mixture. The reaction was 
heated under reflux for 4 Vi hours, then tic analysis showed starting material remaining. 
Additional tetrakis(triphenylphosphine)palIadium (0) (48mg) was added and the reaction 
heated under reflux for a further 16 hours. 50% Aqueous potassium fluoride solution (5ml) 
was added to the cooled reaction, the mixture stirred for 15 minutes, then filtered through 
Arbocel®, washing through with ether. The filtrate was washed with brine (30ml), dried 
(MgSOa), filtered and evaporated in vacuo. The crude product was purified by column 
chromatography on silica gel using pentanerether (90: 1 0) as eluant to give the title compound 
as a pale yellow oil, (598mg, 69%). 



{ H nmr (CDCI 3 , 400MHz) 5; 0.27 (s, 9H), 2.26 (s 3H), 3.92 (s, 3H), 5.80 (s, IH), 7.2 1 (m, 
2H), 7.35 (m, 2H). 

Preparation 97 

3-(2-Benzyloxyethoxy)- 1 -[2-methyI-4-(trimethylstannyI)phenyI]- 1 H-pyrazole 



Tetrakis(triphenylphosphine)palladium (0) (286mg, 0.25mmol) was added to a solution of the 
bromide from preparation 95 (1.92g, 4.96mmol), and hexamethylditin (1.78g, 5. 45 mmol) in 
1,4-dioxan (18ml), and nitrogen bubbled through the resulting mixture. The reaction was 
heated under reflux for 2 hours, then cooled. Potassium fluoride solution (5ml, 50%) was 
added, the mixture stirred for 30 minutes, and filtered though Arbocel®, washing through 
well with ethyl acetate (150ml). The filtrate was washed with brine (2x30ml), dried (MgS0 4 ), 





490 



10 



WO 01/49309 

PCT/IBOO/01935 

filtered and evaporated in vacuo. The residue was purified by coiumn chromatography on 
s.hca gel using hexanerether (84: 1 6) to afford the desired product as a crystalline solid 
(l.87g, 80%). 



mp 50-52°C 

'H nmr (CDC, 400MHz) 5: 0.28 (s, 9H), 2.24 (s, 3H), 3.80 (t, 2H), 4.40 (t, 2H), 4.60 (s 2H) 
5.82 (s, 1H), 7.22 (m,3H), 7.33 (m, 6H). " ' 

Anal. Found: C, 56.21' H 5 97- N ^ r w xr r\ c ^ 

, u.^i, n, j.y/, in, D.y^. C22H2 8 N20 2 Sn requires C, 56.08; H, 5.99; N 5 5.95% 

Preparation Qfl 

yisuJphonyl}-2-methyl^propanoate 



15 



Me 

Me 



5 .N_J 
MeO">C S0 2 
Me Me 

Tri S (dibenzy.id e neacetone)dipalladium(0) (30.7mg, 0.034mmol) was added to a so.ution of 
the vmyl triflate from preparation 29 (727mg, 1 .84mmol), the stannane from preparation 96 
(590mg, 1.68mmol), and tri P henylarsine(104mg, 0.36mmol) in l-methyl-2-pyrroiidinone 
20 (4ml), and the solution stirred under a nitrogen atmosphere. Copper (T) iodide (I6mg, 

0. 1 7mmoI) was added, the solution de-gassed, and the reaction then stirred at 60°C for 30 
minutes, and at 75°C for a further 4 hours. Potassium fluoride solution (3ml, 50%) was 
added to the cooled reaction, stirring continued for 15 minutes, and the mixture filtered 
through Arbocel®, washing through with ethyl acetate (150mi). The filtrate was washed with 
25 water (30ml), brine (30ml), dried (MgS0 4 ) ( filtered and evaporated in vacuo. The residual 
orange foam was purified bycolumn chromatography on silica gel using pentane:ether 
(50:50) to afford the title compound as a pale yellow gum, (588mg, 81%). 

'H nmr (CDC! 3 , 400MHz) 8: 1 .63 (s, 6H), 2.30 (s, 3H), 2.59 (m, 2H), 3.60 (t, 2H), 3.79 (s 
30 3H), 3.94 (s, 3H), 4.08 (m, 2H), 5.81 (d, 1H), 6.00 (m, 1H), 7.21 (m, 3H), 7.36 (s, 1H). 

LRMS : m/z434 (M+l) + 
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Preparation 99 

Methyl 2-{4-[4-(3-{2-ben2yioxyethoxy}-lH-pyrazo!-l-yl}-3-methylphenyl]-l,2,3,6- 
tetrahydropyridin- J -ylsulphonyl) -2-methyJ-propanoate 



9 ,H 

MeO,VX S0 2 
Me Me 




Me r=\ 




10 



The title compound was obtained as a yellow oil (75%) from the triflate from preparation 29 
and the stannane of preparation 97, using a similar method to that described in preparation 98. 

'H nmr (CDCI* 400MHz) 5: 1 .64 (s, 6H), 2.27 (s, 3H), 2.58 (m, 2H), 3.59 (m, 2H), 3 .78 (s, 
3H), 3.80 (t,2H), 4.09 (m,2H), 4.39 (t,2H), 4.60 (s, 2H), 5.85 (s,' IH), 6.00 (m, IH), 7.21 (m, 
4H), 7.34 (m, 5H). 



15 LRMS : m/z 576 (M+23) + 



20 



25 



Preparation 100 

Methyl 2-{4-[4-(3-methoxy-lH-pyrazol-l-yl}-3- m ethyJphenyl]piperidin-l-ylsu]phonyl}-2- 
methylpropanoate 



Me 



Me Me 

10% Palladium on charcoal (60mg) was added to a solution of the 1,2,3,6-tetrahydropyridine 
from preparation 98 (580mg, 1.38mmol) in methanol (20ml), and the mixture hydrogenated at 
50 psi and room temperature for 6 hours. Tic analysis showed starting material remaining, so 
additional 10% palladium on charcoal (50mg) was added, and the mixture hydrogenated for a 
further 18 hours. The reaction mixture was filtered through Arbocel®, the filtrate suspended 
in dichloromethane (50m!), re-filtered through Arbocel®, and the filtrate evaporated in vacuo, 
to give the desired product as a colourless solid, (365mg, 61%). 
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mp 109-1 10°C 

'HnmrCCDCU 400MHz) 5: 1.61 (s, 6H), 1.75-1.86 (m, 4H). 2.25 (s, 3H), 2.62 (m, IH),3.02 
(m, 2H), 3.79 (s, 3H), 3.94 (m, 5H), 5.80 (d, 1H), 7.06 (m, 2H), 7.21 (m, 2H). 

LRMS:m/z458 (M+23) f 

Preparation 101 

Methyl 2- {4-[4-(3- {2-hydroxyethoxy} - 1 H-pyrazol- 1 -y I } -3-methy Ipheny Ijpiperidin- 1 - 
ylsuIphonyl}-2-methylpropanoate 



A mixture of the benzyl ether from preparation 99 (790mg, 1.42mmol) and 10% palladium on 
charcoal (160mg) in ethanol (35ml) was hydrogenated at 50 psi and room temperature for 17 
hours. Tic analysis showed starting material remaining, so acetic acid (2ml), and additional 
10% palladium on charcoal (80mg) were added, and the reaction continued for a further 48 
hours, with additional 1 0% palladium on charcoal (I60mg) added portionwise. The reaction 
mixture was filtered through Arbocel®, washing through with ethanol, and the filtrate 
concentrated in vacuo. The residue was partitioned between ethyl acetate (100ml) and 
saturated sodium bicarbonate solution (100ml), the layers separated and the organic phase 
dried (MgS0 4 ), filtered and evaporated in vacuo to give the title compound as a colourless oil, 
(630mg, 95%). 

l H nmr (DMSO-d G , 400MHz) 5: 1.46-1.62 (m, 8H), 1.80 (m, 2H), 2.19 (s, 3H), 2.71 (m, 1H), 
3.02 (m, 2H), 3.10 (m, 2H), 3,62-3.79 (m, 5H), 4.10 (m, 2H), 4.60 (m, 1H), 5.84 (s, 1H), 7.12 
(m, 1H), 7.19 (m, 2H), 7.69 (s, 1H). 

LRMS : rn/z 488 (M+23) + 
Preparation \ G2 
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Methyl 2-methyl-2-{4-[3-methyM-(l>th^ 
propanoate 

Me N~~\^ 




1 ^ 
MeOVX S0 2 
Me Me 

Bis(triphenyIphosphine)palladium (II) chloride (49mg, 0.07mmol) was added to a solution of 
the bromide from preparation 26 (577mg, 1.38mmol) and 2-(trimethylstannyl)-l,3-thiazole 
(Synthesis, 1986, 757) (372mg, 1 .5mmol) in tetrahydrofuran (3.5m!), and the resulting 
mixture was de-gassed, and placed under an argon atmosphere. The reaction was heated under 
reflux for 1 7 hours. Tic analysis showed starting material remaining, so additional 2- 
(trimethyistannyl)-J,3-tiiiazole (I73mg, 0.8mmol) and bis(triphenylphosphine)paIladium (II) 
chloride (49mg, 0.07mmoi) were added, the mixture was de-gassed, and then heated under 
reflux for a further 17 hours. The cooled mixture was concentrated in vacuo, and the residue 
purified by column chromatography on silica gel using an elution gradient of hexane:ethy| 
acetate (9 1 :9 to 66:34). The product was re-purified by column chromatography on silica gel 
using ether as eluant to give the title compound as a buff-coloured solid, (240mg, 40%). 

mp 11M14°C 



'H nmr (DMSO-d 6 , 400MHz) 5: 1 .52 (s, 6H), 1 .58 (m, 2H), 1 .8 1 (m, 2H), 2.45 (s, 3H), 2.74 
(m, 1H), 3.04 (m, 2H), 3.74 (m, 5H), 7.18 (d, 1H), 7.21 (s, IH), 7.62 (d, 1H), 7.78 (d, 1H) } 
20 7.92 (d, 1H). 

LRMS : m/z 445 (M+23) + 

Anal. Found: C, 56.64; H, 6.19; N, 6.55. (^of^N^C^ requires C, 56.85; H, 6.20; N, 6.63%. 



Preparation 1 03 

2 - {4-[4-(3 -Methoxy- 1 H-py razol- 1 -y I } -3 -methy Ipheny l]piperidin- 1 -y lsulphony I } -2- 
methylpropanoic acid 



JJSDOCID: <WO 0149309A2_L> 
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A mixture of the methyl ester from preparation 100 (355mg, 0.82mmol), and aqueous sodium 
hydroxide (5.9ml, IM, 5.9mmol) in methanol (5ml) and 1,4-dioxan (5ml) was heated under 
5 reflux for 2 hours. The cooled reaction was diluted with water and acidified to pH 3 using 
hydrochloric acid (2N). The resulting precipitate was Filtered off, washed with water, and 
dried under vacuum at 75°C to give the title compound as a white powder, (28 1 mg, 82%). 

"HnmrCCDCb, 400MHz) 8: 1.63 (s, 6H), 1.70-1.90 (m, 4H), 2.24 (s, 3H), 2.62 (m, IH), 3.04 
0 (m, 2H), 3.90 (s, 3H), 3.98 (m, 2H), 5.80 (s, IH), 7.04 (m, 3H), 7.32 (m, IH). 

Anal. Found: C, 56.78; H, 6.40; N, 9.71. C 2 oH 27 N 3 0 5 S requires C, 56.99; H, 6.46; N, 9.97%. 

Preparation 104 
> 2-{4-[4-(3-{2-Hydroxyethox^ 
2-methyIpropanoic acid 




A mixture of the methyl ester from preparation 101(520mg, 1.2mmoi), and aqueous sodium 
hydroxide (3.6mi, IM, 3.6mmol) in 1,4-dioxan (5ml) was heated under reflux for 2 V4 hours 
The cooled reaction was partitioned between water (100ml) and ethyl acetate (100ml), 
acidified to pH 2 using hydrochloric acid (2N), and the phases separated. The aqueous layer 
was extracted with ethyl acetate (2x3 5ml), the combined organic solutions dried (MgS0 4 ), 
filtered and concentrated in vacuo. The residue was triturated with ether twice, to afford the 
title compound as a white solid, (338mg, 62%). 
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'Hnmr(DMSO-d 6 , 300MHz) 5: 1.47(s, 6H), 1.59(m,2H), 1.79 (m, 2H), 2.19 (s, 3H), 2.70 
(m, IH), 3.02 (m, 2H), 3.64 (m, 2H), 3.79 (m, 2H), 4.09 (t, 2H), 4.62 (m, IH), 5.84 (s, 1H), 
7. ! 2 (m, 1 H), 7. 1 8 (m, 2H), 7.69 (s s 1 H), 1 3. 1 (br, s, I H). 

5 LRMS : m/z 474 (M+23) + 

Preparation 105 

2-Methyl-2-{4-[3-methy!^ acid 
Me N-\^ 




Me Me 



10 

The title compound was obtained as a white solid (92%) from the methyl ester of preparation 
102, Following a similar procedure to that described in preparation 104. 

'HnmrCDMSO-d*, 400MHz) 5: 1.47 (s, 6H), l.60(m, 2H), 1 .80 (m, 2H), 2.45 (s, 3H), 2.70 
15 (m, 1H), 3.03 (m, 2H), 3.78 (m, 2H), 7.18 (d, IH), 7.21 (s, IH), 7.63 (d, IH), 7.78 (s, IH), 
7.92 (s, IH), 13.37 (br,s, iH). 

Anal. Found: C, 55.28; H, 5.90; N, 6.70. C| 9 H 2 4N 2 0 4 S 2 requires C, 55.86; H, 5.92; N, 6.86%. 



20 Preparation 106 

Methyl 1-{[4-(4-bromo-3-methy^ 
carboxylate 




25 A suspension of sodium hydride (i.lg, 60% dispersion in mineral oil, 28mmo!) was cooled to 
0°C in anhydrous N-methyl pyrrolidinone (30ml) under nitrogen. A solution of the ester from 
preparation 25 (lOg, 26mmol) in N-methyl pyrrolidinone (70ml) was added dropwise with 
stirring and the reaction mixture allowed to warm to ambient temperature over 50 minutes. 
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l,4-dichlorobut-2-ene (3.0ml f 28mmol) and tetrabutylammonium bromide (8.3 g, 26mmo\) 
were added to the reaction mixture and after a further 3 hours an additional portion of sodium 
hydride (I.lg, 60% dispersion in mineral oil, 28mmoI) was added. The mixture was stirred 
For a further 2 days. The reaction mixture was partitioned between ethyl acetate (300ml) and 
water (300m!) and the layers separated. The aqueous layer was extracted with ethyl acetate 
(300mi) and the combined organic extracts were dried (NanSOJ, filtered and concentrated in 
vacuo. The residue was purified by flash chromatography eluting with dichloromethane to 
give the title compound as a white solid (7.4g, 65%). 

! H nmr (DMSO-d 6 , 400MHz) 5: 1 .45 (m, 2H), 1 .75 (m, 2H), 2.28 (s, 3H), 2.64 (m, 1H), 2.95 
(m, 4H), 3.14 (d, 2H), 3.75 (s, 3H), 3.78 (s, 2H), 5.63 (s, 2H), 6.98 (d, IH), 7.21 (s, 1H), 7.43 
(d, 1H). 

LRMS :m/z 464/466 (M+23) + . 



Preparation 107 

Methyl (1a,3a,4a)-1-{[4-(4-bromo-3-^ 
dihydroxycyclopentanecarboxylate 



HO OH 

N-methyimorphoIine N-oxide (580mg, 4.97mmof) and osmium tetroxide (2.5 weight % in 
tert-butanol, I. lml, 0.136mmol) were added to a solution of the cyclopentene from 
preparation 1 06 (2.0g, 4.52mmoI) in dioxan (20ml), water (0.1ml), and the solution stirred at 
room temperature for 18 hours. The reaction mixture was partitioned between ethyl acetate 
(200ml) and water (300ml) and the layers separated. The aqueous layer was extracted with 
ethyl acetate (2x200ml), and the combined organic extracts were dried (Na 2 S0 4 ), filtered and 
concentrated in vacuo. The residue was purified by column chromatography on silica gel 
using dichloromethane/methanol (100:0 to 97:3) as eiuant to afford the title compound as a 
white solid (1.2g, 56%). 
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! H nmr (DMSO-d 6 , 400MHz) 5: 1.47 (m, 2H), 1.77 (m, 2H), 2.28 (m, 5H), 2.42 (s, 2H), 2.63 
(m, IH), 2.91 (m,2H), 3.75 (m, 5H), 3.85 (s, 2H), 4.62 (s, 2H), 6.98 (d, IH),7.21(s, 1H), 
7.43 (d, 1H). 

LRMS :m/z 498/500 (M+23)\ 

Preparation 108 

Methyl (1a f 3p,4p)-1-{[4-(4-bro 
dihydroxycyclopentanecarboxylate 



Silver acetate (2.]g, I2.46mmol) and iodine (1.5g, 5.8lmmo!) were added to a solution of the 
cyclopentene from preparation 106 (2.45g, 5.54mmoI) in glacial acetic acid (l 25ml) and the 
mixture was stirred at ambient temperature for I hour. Wet acetic acid (2.5ml of a 1 :25 
water/glacial acetic acid mixture) was then added and the reaction was heated to 95°C for 3 
hours and then stirred at ambient temperature for 1 8 hours. Sodium chloride was added to the 
mixture and the resulting precipitate was Filtered through arbocel® and then washed with 
toluene. The resulting filtrate was concentrated in vacuo, azeotroped with toluene to give a 
solid which was triturated with diisopropyl ether. This solid was further purified by flash 
chromatography eluting with dichloromethane to give the intermediate monoacetate 
compound as a beige solid (1 .35g, 50%). IN sodium hydroxide (4ml) was added to a 
solution of the monoacetate intermediate in dioxan/methanol (12ml/8ml) and the reaction was 
stirred at ambient temperature for 1 hour. The solvent was removed under reduced pressure, 
and the residue was partitioned between ethyl acetate (50ml) and water (75ml), and the layers 
separated. The aqueous layer was extracted with ethyl acetate (2x50ml), and the combined 
organic extracts were dried (Na 2 S0 4 ), filtered and concentrated in vacuo to give the title 
compound as a white solid (875mg, 70%). 



l H nmr (DMSO-d 6 , 400MHz) 8: 1.55 (m, 2H), 1.87 (m, 2H), 2.18 (m, 2H), 2.30 (s, 3H), 2.63 ' 
(m, 3H), 2.98 (t, 2H), 3.72 (m, 7H), 4.68 (s, 2H), 6.98 (d, IH), 7.22 (s, IH), 7.43 (d, 1H). 



Me 




HO 



OH 
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LRMS :m/z 498/500(M+23) + . 
Preparation 109 

Methyl (3aa,5a,6aa)-5-{[4-(4-brom 
dimethyltetrahydro-3atf-cyclo 



2,2-Dimethoxypropane (0.74ml, 6mmot) and p-toluenesulfonic acid (60mg, 0.3mmol) were 
added to a solution of the diol from preparation 107 (K43g, 3mmol) in anhydrous 
dimethylformamide (10ml) under nitrogen. The reaction was warmed to 50°C for 4.5hours. 
The mixture was diluted with ethyl acetate (50ml) and water (40ml) and the layers separated. 
The aqueous layer was extracted with ethyl acetate (2x50ml), and the combined organic 
extracts were dried (Na 2 S0 4 ) 3 filtered and concentrated in vacuo. The resulting solid was 



recrystalised from ethyl acetate/di-isopropyl ether to give the title compound as a white solid 
'( LOSg, 70%). 

, Hnmr(DMSO-d 6 ,400MHz)5: 1.17 (s, 3H), 1.20(s,3H), 1.47(m,2H), 1.77 (m, 2H), 2.23 



7.21 (s, lH),7.43(d, 1H). 
LRMS :m/z 538/540 (M+23) 4 *. 
Preparation 110 

Methyl (3ap,5a,6a(3)-5-{[4-(4-bra^ 

dimethyltetrahydro-SaH-cyctopentafdJfl.SJdioxole-S-carboxyiate 




Me 



(m, 2H), 2.32 (s, 3H), 2.65 (m, 3H), 2.95 (t, 2H), 3.72 (m, SH), 4.64 (s, 2H), 6.98 (d, 1H), 
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Me 



MeO 




Br 



O 



X 



O 



The title compound was prepared from the diol from preparation 108 in a similar procedure to 
that described in preparation 109. The title compound was isolated as a pale yellow solid 



5 (log, 75%). 

1 H nmr (DMSO-d 6 , 400MHz) 5: 1.1 1 (s, 3H), 1 .42 (s, 3 H), 1 .57 (m, 2H), 1 .78 (m, 2H), 2. 1 8 
(m, 2H), 2.30 (s, 3H), 2.62 (m, IH), 2.78 (m, 2H), 2.98 (t, 2H), 3.72 (m, 5H), 4.58 (m, 2H), 
6.98 (d, 1 H), 7.22 (s, 1 H), 7.43 (d, 1 H). " 

10 LRMS :m/z 538/540(M+23) h . 



Preparation 111 

Methyl (3aa f 5a,6aa)-5-{[4-(4^6-[2-(tert-butoxy)ethoxy]pyridin-2-yfh3- 
15 methylphenyl)piperidin-1-yi]sulfony^ 
cyclopenta[d][1 ,3]dioxole-5-carboxylate 



20 A mixture of the stannane from preparation 127 (2.3g, 4.78mmoI) and the ary! bromide from 
preparation 109 (l.9g, 3.68mmol), and tetrakis(triphenyIphosphine)palladium (0) (213mg, 
0.18mmol) in toluene (25ml) was refluxed under nitrogen for 10 hours, then stirred at ambient 
temperature for 7 hours. The mixture was evaporated in vacuo and to the resulting oil was 
added ethyl acetate (30ml) and aqueous potassium fluoride solution (20ml) and stirred rapidly 
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for 10 minutes. The resulting precipitate was filtered off on arbocel® washing with ethyl 



acetate (30ml). The combined organic extracts were dried (Na^SO,,), filtered and concentrated 
in vacuo. The residue was purified by column chromatography on silica gel using 
pentane;ethyl acetate (98:2 to 60:40) as eluant. The resulting solid was recrystalised from 
ethyl acetate to afford the title compound as a white solid, (1.4g, 60%). 

'Hnmr(DMSO-d 6 , 400MHz) 6: U3(s,9H), U7(s,3H) s 1.20 (s, 3 H), 1.57 (m, 2H), 1.80 
(m, 2H), 2.23' (m, 2H), 2.32 (s, 3H), 2.69 (m, 3H), 2.95 (t, 2H), 3.60 011, 2H), 3.72 (m, 5H), 
4.29 (m, 2H), 4.68 (s, 2H),6.73 (d, IH), 7.03 (d, iH)7.!5(m ? 2H), 7.3 i (d, IH), 7.75 (t, 1H). 

LRMS :m/z 654 (M+23)*. 

Preparation 112 

Methyl (3aa t 5a,6aa)-5-({4-[4-(6-etto^ 
yl}sulfonyl)-2,2<iimethylte^ 



The title compound was prepared from the aryl bromide from preparation 109 and the 
stannane from preparation 129 in a similar procedure to that described in preparation 111. 
The title compound was isolated as a white solid (l.lg, 50%). 



'HnmrCDMSO-dcj, 400MHz) 5: 1.15(s,3H), l.I9(s,3H), 1.25(t,3H), 1.57 (m, 2H), 1.80 
(m, 2H), 2.23 (m, 2H), 2.35 (s, 3H), 2.65 (m, 3H), 2.95 (t, 2H), 3.65 (m, 2H), 3.72 (m, 3H), 
4.28 (q, 2H), 4.66 (d, 2H), 6.68 (d, lH),-7.03 (d, 1H) S 7.15 (m, 2H), 7.33 (d, IH), 7.72 (t, IH). 

LRMS :m/z581 (M+23) + . 



acetate. The filtrate was allowed to separate, and the aqueous layer extracted with ethyl 
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Preparation 113 

Methyl (aap.Sa.Sap^S-^-H-Ce-ethoxypyridin^-yO-S-metriylphenyllpiperidin-l- 
yl}sulfonyl)-2,2-dimethyltetrahydro-3aH-cyclopenta[d][1,3]dioxole-5-carboxylate 



The title compound was prepared from the aryl bromide from preparation 1 1 0 and the 
stannane from preparation 129 in a similar procedure to that described in preparation 111. 
The title compound was isolated as a white foam (413mg, 60%). 

'Hnmr(DMSO-d 6 , 400MHz) 8: 1.21 (s,3H), 1.28 (t,3H), 1.42 (s,3H), 1.57 (m,2H), 1.80 
(m, 2H), 2.18 (m, 2H), 2.35 (s, 3H), 2.65 (m, 1H), 2.80 (m, 2H), 3.00 (t, 2H), 3.75 (m, 2H), 
3.77 (s, 3H), 4.28 (q, 2H), 4.56 (m, 2H), 6.68 (d, 1H), 7.03 (d, 1H), 7.15 (m, 2H), 7.35 (d, 
lH),7.72(t, 1H). 

LRMS :m/z 559 (M+l) + . 

Preparation 114 

Methyl (3aa,5a t 6aa)-5-{4-[4-(3-m^ 
ylsulfony[}-2,2-dimethyltetrahy^ 



A mixture of the aryl bromide from preparation 109 (1 .03, 1.99mmoI) 9 3- 
methoxyphenylboronic acid (364mg, 2.40mmol), cesium fluoride (606mg, 4.00mmol), 
tris(dibenzyIideneacetone)dipalIadium (0) (91mg, O.lmmol) and tri(o-tolyl)phosphine (61mg, 






OMe 
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0.2mmol) in 1,2-dimethoxyethane (25mJ) was heated under reflux under nitrogen for 9 hours. 
The cooled reaction was diluted with water and ethyl acetate, filtered through arboceJ®, 
which was washed with water and ethyl acetate. The organic layer was separated, and 
washed with brine, dried (Na 2 S0 4 ), filtered and concentrated in vacuo. The residue was 
5 purified by column chromatography on silica gel using pentanerethyl acetate (95:5 to 60:40) 
as eluant. The title compound was obtained as a white solid (630mg, 60%). 

1 H nmr (DMSO-d fi , 400MHz) 5: 1.15 (s, 3 H), 1.18 (s, 3H), 1 .57 (m, 2H), 1 .79 (m, 2H), 2. 1 8 
(m, 5H), 2.65 (m, 3H), 2.95 (t, 2H), 3.65 (m, 8H), 4.64 (m, 2H), 6.82 (m, 3H), 7.10 (m, 3H), 
10 7.29 (m, 1H). 

LRMS :m/z 566 (M+23)*. 

Preparation 115 

1 5 Methyl (3ap,5a,6ap)-5-{4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin-1 - 
ylsulfonyl}-2,2-dirnethyltetrahydro-3arV-cyclopenta[c(|[1,3]dioxole-5-carboxylate 



The title compound was prepared from the aryl bromide from preparation 110 in a similar 
20 procedure to that described in preparation. 1 1 4 and was isolated as a white foam (3 1 Omg, 
45%). 

'H nmr (DMSO-d 6 , 400MHz) 5: 1.20 (s, 3H), 1.40 (s, 3H), 1.57 (m, 2H), 1.80 (m, 2H), 2.18 
(m, 5H), 2.67 (m, 1H), 2.81 (m, 2H), 2.95 (t, 2H), 3.75 (m, 8H), 4.57 (m, 2H), 6.82 (m, 3H), 
25 7.10 (m,3H), 7.29 (m, 1H). 

LRMS :m/z 566 (M+23) + . 
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Preparation 116 

(3aa 1 5a 1 6aa)-5^[4-(4K6-[2-(ferf^ 

1-y|]sulfonyl}-2>dimethylt^^ acid 



A mixture of the methyl ester from preparation 1 1 1 (1 .4g, 2.22mmol) and aqueous sodium 
hydroxide (5.5ml, 2N, 1 l.lmmol) in methanol (7ml) and dioxan (7ml) was heated under 
reflux for lhour, then allowed to cool- The reaction was concentrated in vacuo, the residue 
dissolved in water (20ml), and the solution acidified to pH 4 with glacial acetic acid. The 



(Na 2 SO.i), filtered and concentrated in vacuo. The resulting oily solid was azeotroped with 
toluene then triturated with cold ethyl acetate to afford the title compound as a white solid 
(LOg, 75%). 

l H nmr (DMSO-d 6 , 400MHz) 5: 1.13 (s, 9H), 1.16 (s, 3H), 1.28 (s, 3H), 1.57 (m, 2H), 1.75 
(m, 2H), 2.26 (m, 5H), 2.59 (m, 3H), 3.05 (t, 2H), 3.60 (m, 2H), 3.72 (d, 2H), 4.28 (m, 2H), 
4.58 (m, 2H) 5 6.73 (d, 1H), 7.03 (d, 1H), 7.15 (m, 2H), 7.31 (d, 1H), 7.75 (t, 1H) 12.9 (s, 1H), 

LRMS :m/z617(M+l) + . 
Preparation 117 

(3aa,5a,6aa)-5-({4-[4^6HE»thoxypy 

a^-dimethyltetrahydro-SaH-cyclopentalcflLI.Sldioxole-S-carboxyrrc acid 




so 2 




aqueous was extracted with ethyl acetate (2x 50ml) and the collected organic layers dried 
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A mixture of the methyl ester from preparation 1 12 (780mg, !.40mmol) and aqueous sodium 
hydroxide (3.5m/, 2N, 6.98mmol) were dissolved in methanol (5ml) and dioxan (5mJ) and 
were heated under reflux for 1 .5 hour, then allowed to cool. The reaction was concentrated in 
vacuo, the residue dissolved in water (20m/), and the solution acidified to pH 4 with glacial 
acetic acid. The resulting mixture was extracted with ethyl acetate (2x 50ml) and the 
collected organic layers dried (Na^SCX,), filtered and concentrated in vacuo. This afforded the 
title compound as a white solid (240mg, 85%). 

'HnmrCDMSO-dfi. 400MHz) 5: 0.93 (s,3H), 1. 14 (m, 6H), 1.41 (m, 2H), 1.58 (m, 2H), 2.01 
(m, 2H), 2.13 (s, 3H), 2.43 (m, 3H), 2.78 (m\ 2H), 3.50 (m, 2H), 4.08 (m, 2H), 4.43 (m, 2H), 
6.48 (m, I H), 6.80 (d, 1H), 6.91 (m, 2H), 7.10 (m, 1H), 7.51 (m, 1H) 13.10 (s, IH). 

LRMS :m/z 545 (M+i)\ 

Preparation 118 

(Sap.Sa.Sap^S-^-^S-ethoxypyridin^^^ 

2 l 2-dimethyltetrahydro-3a/Y-cyclopenta[o^[1 t 3]dioxole-5-carboxylic acid 



The title compound was prepared from the methyl ester from preparation 113 in a similar 
procedure to that described in preparation 1 17 and was isolated as a white foam (250mg, 
65%). 



'H nmr (DMSO-d 6 , 400MHz) 5: 1.21 (s, 3H), 1.28 (t, 3H), 1.42 (s, 3H), 1.61 (m, 2H), 1.80 (d, 
2H), 2.18 (m, 2H), 2.35 (s, 3H), 2.65 (m, 1H), 2.80 (m, 2H), 3.00 (t, 2H), 3.78 (d, 2H), 4.28 
(q, 2H), 4.56 (m, 2H), 6.68 (d, 1H), 7.01 (d, IH), 7.15 (m, 2H), 7.35 (d, 1H), 7.72 (t, 1H), 
13.65 (s, IH). 

LRMS :m/z 545 (M+l)\ 




O 




O 
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Preparation 119 

(3aa,5a,6aa)-5-{4-[4-(3-metho^ 

dimethy(tetrahyclro-3aH-cycIopenta[d][1 t 3]dioxole-5-carboxylic acid 



5 A mixture of the methyl ester from preparation 1 14 (630mg, 1 .16mmoI) and aqueous sodium 
hydroxide (3.0ml, 2N, 5.80mmol) were dissolved in methanol (5ml) and dioxan (5ml) and 
heated under reflux for lhour, then allowed to cool. The reaction was concentrated in vacuo, 
the residue dissolved in water (20ml), and the solution acidified to pH 1 with 2N hydrochloric 
acid. The resulting mixture was extracted with ethyl acetate (2x 50ml) and the collected 
10 organic layers dried (Na^SO.*), filtered and concentrated in vacuo. This afforded the title 
compound as a white solid (500mg, 83%). 

] H nmr(DMSO-d 6 , 400MHz) 5: 1.13 (s, 3H), 1.22 (s, 3H), 1.58 (m, 2H), 1.79 (m, 2H), 2.18 
(m, 5H), 2.62 (m, 3H), 2.97 (t, 2H), 3.71 (m, 5H), 4.64 (m, 2H), 6.82 (m 5 3H), 7.06 (m, 2H), 
15 7.14 (s, 1H), 7.29 (t, 1H). 

LRMS :m/z528 (M-l)'. 

Preparation 120 

20 (3ap,5a,6ap)-5-{4^4-(3-methox 

dimethyltetrahydro-3aH-cyciopenta[d][1 ,3]dioxole-5-carboxylic acid 




OMe 




OMe 
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The title compound was prepared from the methyl ester from preparation I 15 in a similar 
procedure to that described in preparation 1 19 and was isolated as a white foam (250mg, 
85%). 

'Hnmr(DMSO-d 6 , 400MHz) 5: 1.20(s,3H), l.40(s,3H), l.58(m,2H) f 1.80(m,2H), 2.15 
(m. 2H), 2.1 8 (s, 3H), 2.65 (m, IH), 2.78 (m, 2H), 2.99 (t, 2H), 3.77 (m, 5H), 4.56 (m, 2H), 
6.82 (m,3H), 7.10 (m, 3H), 7.29 (t, 1H), 13.78 (s, IH). 

LRMS :m/z 528 (M-l)\ 

Preparation 121 

(3aa,5a,6aa)-A/-hydroxy-5-{[4-(4^ 

methylphenyl)piperidin«1 -ylJsulfonyl^^-dimethyltetrahydro-SaH- 
cyclopenta[Gd[1 t 3]dioxole-5-carboxamide 




l-(3-Dimethylaminopropyl)-3.ethylcarbodiimide hydrochloride (190mg, 0.973mmol) and 1- 
hydroxy^-azabenzotriazole (12lmg, 0.892mmol) were added to a solution of the acid from 
preparation 1 16 (500mg, 0.81 Immol) in N,N-dimethylformamide (6ml) and pyridine (3ml) 
and the reaction was stirred under nitrogen for 50 minutes. Hydroxylamine hydrochloride 
(170mg, 2.43mmol) was then added, and the reaction stirred at room temperature overnight. 
The reaction was diluted with ethyl acetate (50ml) and washed with pH 7 phosphate buffer 
solution (30ml). The aqueous layer was extracted with ethyl acetate (2x 50ml) and the 
combined organic extracts were washed with brine, then water, dried (Na 2 S0 4 ), filtered and 
concentrated in vacuo. The resulting solid was recrystallised from ethyl acetate to afford the 
title compound as a white solid (260mg, 50%). 

l H nmr (DMSO-d 6j 400MHz) 8: 1.15 (s, 9H), 1.16 (s, 3H), 1.20 (s, 3H), 1.59 (m, 2H), 1.75 
(m, 2H), 2.17 (m, 2H), 2.31 (s,.3H), 2.59 (m, IH), 2.66 (d, 2H), 2.99 (t, 2H), 3.59 (m, 2H), 
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3.64 (d, 2H), 4.28 (m, 2H), 4.62 (m, 2H), 6.72 (d, IH), 7.03 (d, 1 H), 7.15 (m, 2H), 7.29 (d. 
IH), 7.70 (t, 1H), 8.85 (s, 1H), 10.82 (s, IH). 

LRMS:m/z632 (M+l) + . 



Preparation 122 

(3aa,5a,6aa)-/V/-hydroxy-5-({4-[4-(6-ethoxypyridin-2-yl)-3-rnethylphenyl]piperidin-1- 
ylJsulfonylJ-Z^-dimethyltetrahydro-aaH-cyclopentaCdJfl.SIdioxole-S-carboxamide 




The title compound was prepared from the acid from preparation 1 17 in a similar procedure to 
that described in preparation 121, and was isolated as a white solid (150mg, 60%). 

"H nmr (DMSO-ds, 400MHz) 5: 1.13 (s, 3H), 1.21 (s, 3H), 1.25 (t, 3H), 1.61 (m, 2H), 1.76 
(m, 2H), 2.18 (m, 2H), 2.32 (s, 3H), 2.60 (m, IH), 2.77 (d, 2H), 2.99 (t, 2H), 3.63 (d, 2H), 
4.25 (q, 2H), 4.63 (m, 2H), 6.68 (d, IH), 7.02 (d, IH), 7.14 (m, 2H), 7.30 (d, IH), 7.71 (t, 
IH), 8.86 (s, IH), 10.82 (s, IH). 

LRMS :m/z 560 (M+l) + . 



Preparation 123 

(3ap,5a,6a(3)-A/-hydroxy-5-({4-[4-(6-ethoxy-pyn'din-2-yO-3-rnethylphenyI]piperidin-1- 
yl}sulfonyl)-2,2-dimethyltetrahydro-3aH-cyclopenta[c/][1,3]dioxole-5-carboxamide 
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The title compound was prepared from the acid from preparation 1 18 in a similar procedure to 
that described in preparation 121. The title compound was isolated after column 
chromatography (using dichloromethane/methano! 99: 1 as eluant) as a white solid ( 1 07mg, 
45%). 



Hnmr(DMSO-d 6 , 400MHz) .5: 1.20 (s,3H), 1.28 (t,3H), 1.40 (s,3H), 1.61 (m, 2H), 1.80 (d, 
2H), 2.05 (m, 2H), 2.30 (s, 3H), 2.62 (m, 1 H), 2.97 (m, 4H), 3.70 (d, 2H), 4.28 (q, 2H), 4.45 
(m, 2H), 6.68 (d, 1 H), 7.0 1 (d, I H), 7. 1 5 (m, 2H), 7.32 (d, 1 H), 7.72 (t, I H), 9.00 (s, 1 H), 
10.39 (s, 1H). 

LRMS :m/z 560 (M+l) + . 



Preparation 124 

(3aa,5a,6aa)-N-hydroxy-5K4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin-1- 
ylsulfonylJ-Z.Z-dimethyltetrahydro-Sa^-cyclopenta^fl.ajdioxole-S-carboxamide 

OMe 



ho. h A so: 




The title compound was prepared from the acid from preparation i 19 in a similar procedure to 
that described in preparation 121, and was isolated as a white solid (llOmg, 43%). 



509 



WO 01/49309 PCT/IB00/01935 

'Hnmr(DMSO-d 6 , 400MHz) 6: 1.13 (s,3H), 1.22 (s, 3H), 1.58 (m,2H), 1 .77 (m, 2H), 2. 1 8 
(m, 5H), 2.58 (m, IH), 2.75 (d, 2H), 2.98 (t, 2H), 3.65 (d, 2H), 3.75 (s, 3H), 4.63 (m, 2H), 
6.82 (m, 3H), 7.08 (s, 2H), 7.15 (s, 1H), 7.28 (t, 1H), 8.85 (s, 1H), 10.82 (s, 1 H). 

Preparation 125 

(3ap,5a,eaP)-A/-hydroxy-5-{4-f4-(3-methoxyphenyl)-3-mBthylphenylJpiperidin-1- 
ylsulfonyl}-2,2-dimethyltetrahydro-3aH-cyclopenta[cf][1 l 3]clioxole-5-carboxamicie 




The title compound was prepared from the acid from preparation 1 20 in a similar procedure to 
that described in preparation 12 1 . The title compound was isolated after column 
chromatography (using dichloromethane/methanol 98:2 as eluant) as a white solid (I30mg, 
50%). 

'H nnir (DMSO-d 6 , 400MHz) 5: 1.20 (s, 3H), 1.40 (s, 3H), 1.58 (m, 2H), 1.78 (m, 2H), 2.05 
(m, 2H), 2.18 (s, 3H), 2.60 (m, 1H), 2.95 (m, 4H), 3.67 (m, 2H), 3.74 (s, 3H), 4.42 ( m> 2H), 
6.82 (m, 3H), 7.08 (s, 2H), 7.13 (s, 1H), 7.29 (t, IH), 9.09 (s, 1H), 10.49 (s, 1H). 

LRMS :m/z543 (M-I)". 



Preparation 126 




2-[2-(terf-butoxy)ethoxy]-6-bromopyridine 

Sodium hydride (6.8g, 60% dispersion in mineral oil, 0.169mo!) was added portionwise to an 
ice-cold solution of 2-(tert-butoxy)ethanol (20.0g, 0.169mol) in toluene (500ml) under 
nitrogen, and the solution stirred for 30 minutes whilst warming to ambient temperature. 2,6- 
Dibromopyridine (40.0, 0.169mol) was added, and the reaction heated under reflux for 3 
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hours. The mixture was allowed to cool to ambient temperature and was diluted with water 
(t 000ml), and extracted with ethyl acetate (2x400ml). The combined organic extracts were 



(quantitative). 

l Hnmr(CDCl 33 400MHz) 5: 1.21 (s, 9H),3.67 (t, 2H), 4.40 (t, 2H) ? 6.68 (d, IH), 7.05 (d, 
IH), 7.38 (t, IH). 

LRMS :m/z 296/298 (M+23)". 
Preparation 127 

2-[2-(tert-butoxy)ethoxyj-6-(tnbutyIstannyl)pyrid(ne 



n-Butyllithium (71ml, 2.5M solution in hexanes, 0.177mol) was added dropwise to a cooled (- 
78°C) solution of the bromide from preparation 126 (46.3g, 0.169mol) in anhydrous THF 
(1000m!) under nitrogen, so as to maintain the internal temperature <-70°C, and the solution 
stirred for 10 minutes. Tri-n-butyltin chloride (48ml, 0.177mol) was added slowly to 
maintain the internal temperature <-70°C, and the reaction was then allowed to warm to room 
temperature over 1 hour. The reaction was diluted with water (1000ml), the mixture extracted 
with Et 2 0 (2x1000ml), and the combined organic extracts dried (Na 2 S0 4 ), filtered and 
evaporated in vacuo. The residue was purified by column chromatography on silica gel using. 
pentane:Et 2 0 (100:1 to 98:2) as eluant, to afford the title compound as a colourless oil, 



(45.5g, 55%). 

*H nmr (CDC1 3 , 400MHz) 5: 0.86 (t, 9H), 1.04 (m, 6H), 1.21 (s, 9H), 1.35 (m, 6H), 1.58 (m, 
6H), 3.69 (t, 2H), 4.43 (t, 2H), 6.58 (d, IH), 6.97 (m, IH), 7.37 (m, IH). 

LRMS :m/z 506/508 (M+23) + . 



dried (Na 2 SCX|), filtered and evaporated in vacuo to give the title compound as a yellow oil 
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Preparation 128 

2-bromo-6-ethoxypyridine 




Sodium ethoxide (l.5g, 63mmol sodium, in ethanol (30m!)) was added to 2,6- 
5 dibromopyridine (I5g, 63mmoI) in toluene (150ml) at ambient temperature under nitrogen, 
and the reaction heated under reflux for 5 hours. The cooled mixture was diluted with water 
( ! 00ml), and extracted with ethyl acetate (2x ! OOmi). The combined organ/c extracts were 
dried (Na 2 S0 4 ), filtered and evaporated in vacuo. The residue was purified by column 
chromatography on silica gel using pentane/ethyl acetate (100:0 to 95:5) as eluant to give the 
10 title compound as a yellow oil, (quantitative). 



'HnmrCCDCb, 400MHz) 5: 1.37 (t, 3H), 4.35 (q, 2H), 6.62 (d, 1H), 7.0! (d, IH), 7.38.(t, 
IH). 



15 LRMS :m/z 202/204 (M+l) h . 



Preparation 129 

2-ethoxy-6-(tributylstannyl)pyridine 



The title compound was prepared from the bromide from preparation 128 in a similar 
procedure to that described in preparation 127, and was isolated as a colourless oil (L3g, 6%). 

'H nmr (CDC1 3 , 400MHz) 5: 0.86 (t, 9H), 1.04 (m, 6H), 1.36 (m, 9H), 1.57 (m, 6H), 4.38 (q, 
2H), 6.52 (d, 1H), 6.95 (m, 1H), 7.37 (m, IH). 



LRMS :m/z 434/436 (M+23) + . 
Preparation 130 

Methyl 4-{[4-(4-bromo-3-methylphenylM^^ 
30 pyran-4-carboxylate 




25 
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Me 




Zvo-propylbromide (20ml, 0.2ImoI) was added dropwise over Hi to a stirred mixture of 
magnesium (4.7g, 0.19mol) in THF (50ml) and toluene (50ml), under nitrogen. The mixture 
5 was stirred at room temperature for 1 hour and then cooled to 0°C. A solution of 2-bromoo- 
iodotoluene (57g, O.l9mol) in toluene (50ml) was. added dropwise over 30 min, between 0 
and 5°C, and the mixture was stirred at 0°C for 30min. The mixture was then added dropwise 
over 45 min to a stirred suspension the ketone from preparation 16 (50g, 0.1 6mo!) in toluene 
(250ml), between 0 and 5°C, under nitrogen. The resulting mixture was stirred at 0°C for I 
10 hour and then citric acid solution (10%, 400ml) and ethyl acetate (200ml) were added. The 
organic phase was separated and the aqueous phase was re-extracted with ethyl acetate 
(2x200ml). The combined organic phases were washed with water (200ml) and concentrated 
in vacuo to a solid which was purified by re-crystallisation from toluene (500ml) to give the 
title compound as a colourless solid (66g, 84%). 

s 

15 

l U nmr (CDCI 3 , 300MHz) 5: 1 .70-1.77 (m, 2H), 2.02-2.26 (m, 4H), 2.38-2.42 (m, 5H) } 3.30 
(t, 2H), 3.45 (t, 2H), 3.67-3.75 (m, 2H), 3.88 (s, 3H), 3.99 (dd, 2H), 7.14 (dd, IH), 7.3 1 (d, 
IH), 7,50 (d, 1H). 

20 Preparation 131 

Methyl 4-{[4-(4-{6-[2-(rer/-butoxy)ethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-l- 
yl]sulfonyl}tetrahydro-2i?-pyran-4-carboxylate 
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O 



so 2 




MeO 



10 



15 



20 



A solution of n-butyllithium in hexanes (2.5M, 3.1ml, 7.7rnmol) was added dropwise over 5 
min to a solution of the bromopyridine from preparation 126 (2.0g, 7.3mmoI) in THT (20ml) 
at -78°C, under nitrogen. The mixture was stirred at -78°C for 10 min and then tri-wo- 
propy Iborate (1. 9m!, 8.0mmol) was added dropwise over 10 min. The mixture was stirred at 



bromide from preparation 27 (2.7g, S.Smmol), palladium acetate (82mg, 0.36mmol), 
triphenylphosphine (l9Jmg, 0.73mmol), ethanoi (20ml) and aqueous sodium carbonate (2M, 
20ml) were added and the mixture was heated to reflux for 4 hours, under nitrogen, and then 
cooled. Ethyl acetate (50ml) and demineralised water (50ml) were added and the organic 
phase was separated. The aqueous phase was re-extracted with ethyl acetate (2x30ml) and the 
combined organic phases were . washed with demineralised water .(50ml) and then 
concentrated in vacuo to a solid. Purification by re-crystal I isation from methanol (30ml) gave 
the title compound as a colourless solid (2.0g, 60%). 



} H nmr (CD 2 OD, 300MHz) 5: 1.12 (s, 9H), 1.50-1.69 (m, 2H), 1.72-1.88 (m, 2H), 1.91-2.05, 
(m, 2H), 2.24-2.30 (m, 2H), 2.34 (m, 3H), 2.65-2.78 (m, ]H), 3.00-3.23 (m, 4H), 3.61 (t, 2H), 
3.70-3.78 (m, 2H), 3.80 (s, 3H), 3.87-3.95 (m, 2H), 4.30 (t, 2H), 6.74 (d, 1H), 7.05 (d 9 1H), 
7. 10-7; 17 (m, 2H), 7.33 (d, 1H), 7.73 (t, 1H). 

LCMS :m/z 575 (M+H) + 

Preparation 132 

4-{[4-(4H;6-[2-tert-butoxy 
tetrahydro-2H-pyran-4-carboxylic acid 



-78°C for 10 min and then allowed to warm to room temperature over I hour. The aryl 
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A mixture of the methyl ester from preparation 13 1 (9. Ig, I6.0mmol) and aqueous sodium 
hydroxide (80ml, IN, 80.0mmol) in dioxan (250ml) were heated under reflux for 2 hours. 
Methanol (100ml) and aqueous sodium hydroxide (40ml, IN, 40.0mmol) were added and the 
mixture refluxed for a further 2 hours, then allowed to cool to ambient temperature. The 
reaction was concentrated in vacuo, the residue dissolved in water (200ml), and the solution 
acidified to pH 4 with glacial acetic acid. The aqueous layer was extracted with ethyl acetate 
(2x 200ml) and the combined organic extracts were washed with brine (200ml), then water 
(2x200ml), dried (Na-jSO.,), filtered and concentrated in vacuo. The resulting oily solid was 
azeotroped with toluene then triturated with cold di-isopropyl ether to afford the title 
compound as a pale yellow solid (7.66g, 85%). 

'H nmr (DMSO-d 6 , 400MHz) S: 1.13 (s, 9H),.l.6\ (m, 2H), 1.79 (m, 2H), 1.95 (m. 2H), 2.22 
(d, 2H), 2.32 (s, 3H), 2.66 (m, I H), 3.05 (t, 2H), 3.20 (t, 2H), 3.60 (t, 2H), 3.76 (d, 2H), 3.88 
(m, 2H), 4.28 (t, 2H), 6.73 (d, 1 H), 7.03 (d, 1 H), 7. 12 (m, 2H), 7.3 1 (d, 1 H), 7.75 (t, 1 H), 
13.77 (s,IH). 

LRMS :m/z583 (M+23)\ 

Preparation 133 

yl)3iilfonyl]tetrahydro-2H-pyran-4-carboxamide 




l-(3-DimethyIaminopropyI)-3-emylcarbodiimide hydrochloride (3.l5g, 16.0mmo0 and 1- 
hydroxy-7-azabenzotriazole (2.05g, lS.Ommol) were added to a solution of the acid from 
preparation 132 (7.66g, 14mmol) in anhydrous dichloromethane (80ml) and pyridine (80ml) 
and the reaction was stirred under nitrogen for Ihour. Hydroxyzine hydrochloride (2.85g, 
41.0mmol) was then added, and the reaction stirred at room temperature overnight. The 
reaction was diluted with dichloromethane (200m|) and washed with pH 7 phosphate buffer 
solution (200ml). The aqueous layer was extracted with dichloromethane (2x 200ml) and the 
combined organic extracts were washed with dilute aqueous acetic acid (150ml), brine 
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(150ml), then water (150ml), dried (Na^SC^), filtered and concentrated in vacuo. The 
resulting solid was azeotroped with toluene and then recrystallised from ethyl acetate and di- 
isopropyl ether to afford the title compound as a white solid (6.3g, 75%). 

5 'H nmr(DMSO-d 6 , 400MHz) 5: 1.13 (s, 9H), 1.61 (m, 2H), 1.78 (m. 2H). 1.91 (m, 2H), 2.37 
(m, 5H), 2.62 (m, 1H), 3.05 (t, 2H), 3.20 (t, 2H), 3.60 (t, 2H), 3.73 (d, 2H), 3.83 (m, 2H), 4.28 
(t, 2H), 6.73 (d, 1 H), 7.03 (d, I H), 7. 12 (m, 2H), 7.3 I (d, 1 H), 7.72 (t, I H), 9.05 (s, 1H), 10.90 
(s,IH). 

10 LRMS:m/z598(M+23) + . 
COMPOUND FORMULAE 
These are shown on the following page. 
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Summary 

Combinations of growth factor(s) and/or l:uPA(s) and/or i:MMP(s) are effective at 
damaged tissue, such as wound, healing. 

5 

Ail publications mentioned in the above specification are herein incorporated by 
reference. Various modifications and variations of the described methods and system 
of the present invention will be apparent to those skilled in the art without departing 

10 from the scope and spirit of the present invention. Although the present invention 
has been described in connection with specific preferred embodiments, it should be 
understood that the invention as claimed should not be unduly limited to such specific . 
embodiments. Indeed, various modifications of the described modes for carrying out 
the invention which are obvious to those skilled in biochemistry and biotechnology or 

1 5 related fields are intended to be within the scope of the following claims. 
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CLAIMS 

1. A pharmaceutical comprising a composition which comprises: 

5 

(a) a growth factor; and 

(b) an inhibitor agent; and optionally 

(c) a pharmaceutically acceptable carrier, diluent or excipient; 

10 wherein the inhibitor agent can inhibit the action of at least one specific adverse 
protein (e.g. a specific protease) that is upregulated in a damaged tissue, such as a 
wound environment. 

2. . A pharmaceutical according to claim 1 wherein said growth factor is selected 
15 from one or more of Chrysalin, VEGF, EGF, PDGF, FGF, CTGF, KGF, TGF t CSF, or 

active variants, homologues, derivatives or fragments thereof. 

3. A pharmaceutical according to claim 2 wherein said growth factor is selected 
from one or more of Chrysalin, VEGF, EGF, PDGF, FGF, CTGF-like, KGF-2, TGF-0, 

20 GM-CSF, or active variants, homologues, derivatives, or fragments thereof. 

4. A pharmaceutical according to any one of claims 1 to 3 wherein said growth 
factor is at least PDGF, or an active variant, homologue, derivative or fragment 
thereof. 

25 

5. A pharmaceutical according to any one of claims 1 to 4 wherein said inhibitor 
agent is an l:uPA and/or an l:MMP. 

6. A pharmaceutical according to any one' of claims 1 to 5 wherein said 
30 damaged tissue is a wound, preferably a chronic wound. 

7. A pharmaceutical according to any one of claims 1 to 6 wherein said 
damaged tissue is a dermal ulcer. 

35 8. A composition as defined in any one of claims 1 to 7 for use in medicine. 
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9. Use of a composition as defined in any one of claims 1 to 7 in the 
manufacture of a pharmaceutical to treat chronic damaged tissue, such as chronic 
damaged wounds. 

5 10. Use of a composition as defined in any one of claims 1 to 7 in the 
manufacture of a pharmaceutical to treat chronic dermal ulcers. 

11. A method of therapy, said method comprising administering to v a subject a 
• composition as defined in any one of claims 1 to 7 and in an amount to treat 

10 damaged tissue, such as a wound. 

12. A method according to claim 11 wherein said damaged tissue is a wound, 
preferably a chronic wound. 

I5 13. A method according to claim 11 or 12 wherein said damaged tissue is a 
dermal ulcer. 

14. A process for preparing a composition as defined in any one of claims 1 to 7; 
said process comprising the steps of: 

20 

(i) performing an assay to identify ^one or more agents that are capable of acting 
as an inhibitor agent as defined in any one of claims 1 to 7; 

admixing one or more of said agent(s) with a growth factor and optionally a 
25 pharmaceutical^ acceptable carrier, diluent or excipient 

15; A process according to claim 14 wherein said process also includes the 
subsequent step of: 

30 (iii) administering said composition to a subject in need of same. 

16. A process for preparing a pharmaceutical for use in treating damaged tissue, 
such as a wound; the process comprising forming a composition by admixing (a) a 
growth factor with (b) an inhibitor agent; and (c) optionally also admixing with a 
35 pharmaceutical^ acceptable carrier, diluent or excipient; wherein the inhibitor agent 
can inhibit the action of at least one specific adverse protein (e.g. a specific protease) 
that is upregulated in a damaged tissue, such as a wound, environment. 
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17. A pack comprising at least two compartments; wherein first of said 
compartments houses a growth factor; and wherein second of said compartments 
houses an inhibitor agent, wherein the inhibitor agent can inhibit the action of at least 
one specific adverse protein (e.g. a specific protease) that is upregulated in a 
damaged tissue, such as a wound, environment. 

18. Use of a growth factor as defined in any one of claims 1 to 7 In the * 
manufacture of a pharmaceutical to treat a subject that is being treated with an 
inhibitor agent as defined in any one of claims 1 to 7. 

19. Use of an inhibitor agent as defined in any one of claims 1 to 7 in the 
manufacture of a pharmaceutical to treat a subject that is being treated with a growth 
factor as defined in any one of claims 1 to 7. 

20. A method of therapy, said method comprising administering to a subject a 
composition as defined in any one of claims 1 to 7 and in an amount to treat (e.g. 
heal) damaged tissue, such as a wound; wherein a([ or some (preferably ad) of said 
growth factor as defined in any one of claims 1 to 7 is administered topically and 
wherein all or some (preferably all) of said inhibitor agent as defined in any one of 
claims 1 to 7 as administered topically. 

21. Use of a composition as defined in any one of claims 1 to 7 in the 
manufacture. of a pharmaceutical to treat chronic damaged tissue, such as chronic 
damaged wounds; wherein all or some (preferably all) of said growth factor as 
defined in any one of claims 1 to 7 is administered topically and wherein all or some 
(preferably all) of said inhibitor agent as defined in any one of claims 1 to 7 as 
administered topically. 

22. Use of a growth factor as defined in any one of claims 1 to 7 in the 
manufacture of a pharmaceutical to treat a subject that is being treated with an 
inhibitor agent as defined in any one of claims 1 to 7; wherein all or some (preferably 
all) of said growth factor as defined in any one of claims 1 to 7 is administered 
topically and wherein all or some (preferably all) of said inhibitor agent as defined in 
any one of claims 1 to 7 as administered topically. 
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23. A pharmaceutical comprising; 

(a) a growth factor; 

(b) an i:UPA and/or an iMMP; and optionally 

5 (c) a pharmaceutical acceptable carrier, diluent or excipient; 

wherein the iUPA and/or the iMMP can inhibit the action of at least one specific 
adverse protein (e.g. a specific protease) that is upregulated in a damaged tissue, 
such as a wound, environment. 

10 

24. Use of a pharmaceutical composition according to claim 8 to treat damaged 
tissue, such as wound. 

25. A pharmaceutical composition comprising: 

15 

(i) ani-JJPA 

(ii) an iMMP; and optionally 

(iii) a pharmaceutical^ acceptable carrier, diluent or excipient; 

20 wherein the iUPA and/or the iMMP can inhibit the action of at least one specific 
adverse protein (e.g. a specific protease) that is upregulated in a damaged tissue, 
such as a wound, environment 

26. A pharmaceutical composition according to claim 25 wherein the composition 
25 also comprises a growth factor. 

27. A pharmaceutical composition according to claim 26 wherein said growth 
factor is an exogeneous growth factor. 

30 28. The invention according to any one of the preceding claims wherein the 
inhibitor is at least an i:UPA. 

29. The invention according to any one of the preceding claims wherein the 
inhibitor is at least an i:MMP; wherein said MMP is MMP 3 and/or MMP 13. 

35 



538 



WO 01/49309 i PCT/IB00/O1935 

SEQUENCES (PART OF THE DESCRIPTION) 



PDGF A- chain 
5 Accession number X037 95 

MRTLACLLLLGCGYLAHVLAEEAEI PRE VIERLARSQIHSIRDLQRLLE I DSVGSEDSLDTS 
LRAHGVHATKHVPEKRPLPIRRKRSIEEAVPAVCKTRTVI YEI PRSQVDPTSANFLIWPPCV 

EVKRCTGCCNTSSVKCQPSRVHHRSVKVAKVEYVRKKPKLKEVQVRLEEHLECACATTSLNP 
10 DYREEDTGRPRESGKKRKRKRLKPT 

BASE COUNT 294 a 410 c 380 g 224 t 

1 tccgcaaata tgcagaatta ccggccgggt cgctcctgaa gccagcgcgg ggaggcagcg 
5 61 cggcggcggc cagcaccggg aacgcaccga ggaagaagcc cagcccccgc cctccgcccc 

121 ttccgtcccc acccccatcc cggcggccca ggaggctccc cgcgctggcg cgcactccct 
181 gtttctcctc ctcctggctg gcgctgcctg cctctccgca ctcactgctc gccgggcgcc 
241 gtccgccagc tccgtgctcc ccgcgccacc ctcctccggg ccgcgctccc taagggatgg 
301 tactgatttt cgccgccaca ggagaccggc tggagcgccg ccccgcggcc tcgcctctcc 
0 361 tccgagcagc cagcgcctcg ggacgcg ate? .aqgaccttgg cttgcctgct gctcctcg<gc . 

4 21 tgcggatacc tcgcccatgt tetggecgag gaagecgaga teccccgcga ggtgatcgag ^ 

4 81 aggctggccc gcagtcagat ccacaqcatc cgggacctce agcgactcct ggaqatagac 

_^ 541 teegtaggga gtgaggattc tttqgaeace agectgagag ctcaeggggt ccatgccact 

601 aagcatgtge ccgagaagcg gcccctgccc atteggagga agagaagcat cgaggaagct 

•5 661 gtccccp-ctg tetgeaajac caggaeggtc atttacgaga ttccteggag tcaggtcgac 

7£I cccacg-tccq- ccaacttcct g-atptggece ccgtcrcgtgg aggtgaaacg ctgcaccggc 

781 tgetgeaaca cgagcagtgt caagtgccag ccctcccgcg tccaccaccg cagegtcaag 

341 gtggecaagg fcggaatacgt caggaagaag ccaaaattaa aagaagtcca ggfcgaggtta 

901 aao~gagcatt tggagtgcgc ctgcgcgacc acaayectga ateeggatta teggqaagag 

961 g^c aegggaa ggcctaggga gtcaggtaaa aaacggaaaa gaaaaaggt:t aaaacccacc 

3-021 taa ageagee aaccagatgt gaggtgagga tgagccgcag ccctttcctg ggacatggat 

1081 gtacatggcg tgttacattc ctgaacctac tatgnaeggt getttattge cagtgtgcgg 
1141 tctttgttct cctccgtgaa aaactgtgtc cgagaacact egggagaaca aagagacagt 
1201 gcacatttgt ttaatgtgac atcaaagcaa gtattgtagc actcggtgaa gcagtaagaa 
1261 gcttccttgt caaaaagaga gagagagaaa agaaaaaaaa aggaattc 

(Bold/underlined = coding region; Bold/underlined/italics * 
mature peptide) 



PDGF B-chain 
Accession number X02811 

MNRCWALFLSLCCYLRLVSAEGDPIPEELYEMLSDHSIRSFDDLQRLLHGDPGEEDGAELDL 
NMTRSHSGGELESLARGRRSLGSLTIAEPAMIAECKTRTEVFEISRRLIDRTNANFLVWPPC 
VEVQRCSGCCNNRNVQCRPTQVQLRPVQVRKIEIVRKKPIFKKATVTLEDHLACKCETVAAA 
RPVTRSPGGSQEQRAKTPQTRVTIRTVRVRRPPKGKHRKFKHTHDKTALKETLGA" 

BASE COUNT 391 a 734 c 661 g 351 t 

1 ccctgcctgc ctccctgcgc acccgcagcc tcccccgctg cctccctagg gctcccctcc 
61 ggccgccagc geccattttt cattccctag atagagatac tttgegegea cacacataca 
121 tacgcgcgca aaaaggaaaa aaaaaaaaaa aagcccaccc tccagcctcg ctgeaaagag 
181 aaaaceggag cagccgcagc tcgcagctcg cagcccgcag cccgcagagg acgcccagag 
241 eggegagegg gegggcagae ggaccgaegg actcgcgccg cgtccacctg tcggccgggc 
301 ccagccgagc gcgcagcggg cacgccgcgc gegeggagea gccgtgcccg ccgcccgggc 
361 ccgccgccag ggcgcacacg ctcccgcccc cctacccggc ccgggcggga gtttgeaect 
421 ctccctgccc gggtgctcga gctgccgttg caaagccaac tttggaaaaa gttttttggg 
481 ggagacttgg gecttgaggt gcccagctcc gcgctttccg attttggggg cctttccaga 
541 aaatgttgca aaaaagctaa gccggcgggc agaggaaaac gcctgtagcc ggcgagtgaa 
601 gacgaaccat cgactgccgt gttccttttc ctcttggagg ttggagtccc ctgggcgccc 
661 ccacacggct agacgcctcg gctggttcgc gacgcagccc cccggccgtg gatgetgeae 
721 tegggctegg gatccgccca ggtageggee tcggacccag gtcctgcgcc caggtcctcc 
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731 cctgcccccc agcgacggag ccggggccgg gggcggcggc gccgggggca tgcgggtgag 
8*11 ccgcggctgc agaggcctga gcgcctgatc gccgcggacc cgagccgagc ccacccccct 
901 ccccagcccc ccaccctggc cgcgggggcg gcgcgctcga tctacgcgtt cggggccccg 
961 cggggccggg cccggagtcg gc atgaatcg ctqctggqcq ctcttcctgt ctctctgctg 

1021 ctacctgcqt ctggtcaqcg ccgaggggga ceccattcce gaggagc tl:* atgagatgct 

1081 gaqtqaccac tcgatccgct cctttgatqa tctccaacqc ctgctqcacq g agaccccqg 

1141 agaggaagat ggggccgaqt tggacctqaa catqacccqc teceactetg q aqgcgaqct 

1201 ggagagcttg gctcgtggaa gaagqagcct gc?crttccctQ accattgctg a ycccrcrcca t 

1261 cratCQCCQay tucaagacgc geaccqaggt gttcgagatc tcccgcrcgcc tcatagaecg 

1321 eaecaacgcc aacttcctgg tgtggcccrcc ctgtgtggaq ytgca&ccrct gctg cggctg 

1381 ctacaacaac ccrcaacgtgc agtgccgccc cacccaggtg cacrctgcgac ctgtc caggt 

1441 gagaaagatc gag- a fctgt eye ggaagaatrcc aafccfcttaaq aaggecaegg fcgacgctgga 

1501 aaaccacctcr gca tgcaagt atoagacagt ggcagctgea cgcjcctc rtcTa ccegaagccc 

1561 ggggggttcc caggagcagc gagecaaaac gccccaaact egggtga cca ttcggacggt 

15 1621 gcgagtccgc cqgcccccca aqgqcaaqca ceggaaatte aaqcacacgc atgacaagac 

16B1 qqcactgaaq gagacccttg gagectag gg geateggcag gagagcgtgt gggcagggtt 
1741 atttaatatg geatttgetg tattgccccc atggggcctt ggagtagata acattgtttc 
1801 cctcgtccgt ctgtctcgat gectgatteg gaeggecaat ggtgcctccc ccacccctcc 
1861 acgtgtccgt ccacccttcc ateagegggt ctcctcccag cggcctccgg ctcttgccca 
20 1921 gcagcucaag aagaaaaaga aggactgaac tccatcgcca tcttcttccc ttaactccaa 

1981 gaacttggga taagagtgtg agagagactg atggggtcgc tctttggggg aaacgggttc 
2041 cttcccctgc acctggcctg ggccacacct gagegctgeg gactgtcctg aggagecctg 
2101 aggacctctc ageatagect gcctgatccc tgaaccc 

25 (Bold/underlined = coding region; Bold/underlined/italics = 
mature peptide) 



FGF 

30 

Accession number M27968 

MAAGSITTLPALPEDGGSGAFPPGHFKDPKRLYCKNGGFFLRIHPDGRVDGVREKSDPHIKL 
QLQAEERGWSIKGVCANRYLAMKEDGRLLASKCVTDECFFFERLESNNYNTYRSRKYTSWY 
35 VALKRTGQYKLGSKTGPGQKAILFLPMSAKS 

BASE COUNT 1117 a 762 c 817 g 1181 t 

. 1 gecagattag eggacgegtg cccgcggttg caaegggate ccgggcgctg cagcttggga 
40 61 ggcggctctc cccaggcggc gtccgeggag acaaccatcc gtgaacccca ggtcccggcg 

121 cgccggctcg- ccgcgcacca ggggccggcg gacagaagag cggccgagcg gctcgaggct 
181 gggggacccg gcgcggccgc gcgctgccgg gegggagget ggggggcegg ggcggggccg 
241 tgccccggag egggteggag gccggggccg gggccggggg acggcggctc cccgcgcggc 
301 tccagcggct cggggatccc ggccgggccc egqaggace a tggcag cegg gagcatcacc 

45 361 acgctgcccg ccttgcccga ggatqgcqgc aqcqqcqcct tcccgcccgg ccacttcaag 

421 gaccccaagc ggctgtactg caaaaaeggg gqctlicttcc tgcgcatcca ccccqacggc 

481 cgagttgacg ggg-fcccggqa gaagagegae cctcaca-tca agctacaact tcaagcagaa 

541 qagaqaggag ttgtgtctat caaaggagtq tgtgctiaaec gttacctg gc tatgaaggaa 

601 qatqgaagat tactggcttc taaatg-tgtt aeggatgagt gtttcttttt tqaacgattg 

50 661 gaatctaata actacaatac ttaceggtea aqgaaataca ccagttggta tq tqgcaetg 

721 aaacgaactg ggcagtataa acttggafcee aaaacaqgac c-fcgqgcagaa agctatactt 

7B1 tttcttccaa tgtctgctaa gagctga ttt taatggccac atctaatctc atttcacatg 

841 aaagaagaag tatattttag aaatttgtta atgagagtaa aagaaaataa atgtgtaaag 
901 ctcagtttgg ataattggtc aaacaatttt ttatccagta gtaaaatatg taaccattgt 
55 961 cccagtaaag aaaaataaca aaagttgtaa aatgtatatt ctccctttta tattgeatet 

1021 gctgttaccc agtgaagctt acctagagca atgatctttt teaegcattt gctttattcg 
1081 aaaagaggct tttaaaatgt gcatgtttag aaacaaaatt tcttcatgga aatcatcata 
1141 tacattagaa aatcacagtc agatgtttaa tcaatccaaa atgtccacta tttcttatgt 
1201 cattegttag tctacatgtt tctaaacata taaatgtgaa tttaatcaat tcctttcata 
60 1261 gttttataat tctctggcag ttccttatga tagagtttat aaaacagtcc tgtgtaaact 

1321 gctggaagtt cttccacagt caggtcaatt ttgtcaaacc cttctctgta cccatacagc 
1381 ageagectag caactctgct ggtgatggga gttgtarttt cagtcttcgc caggtcattg 
1441 agatccatcc actcacatct taagcattct tcctggcaaa aatttatggt gaatgaatat 
1501 ggctttaggc ggcagatgat atacatatct gacttcccaa aagctccagg atttgtgtgc 
65 1561 tgttgccgaa tactcaggac ggacctgaat tctgattcta taccagtctc ttcaaaacct 

1621 tctcgaaccg ctgtgtctcc tacgtaaaaa aagagatgta caaatcaata ataattacac 
1681 ttttagaaac tgtatcatca aagattttca gttaaagtag cattatgtaa aggctcaaaa 
1741 cattacccta acaaagtaaa gttttcaata caaattcttt gccttgtgga tatcaagaaa 
1801 tcccaaaata ttttcttacc actgtaaatt caagaagctt ttgaaatget gaatatttct 
70 1B61 ttggctgcta cttggaggct tatctacctg tacatttttg gggtcagctc tttttaactt 

1921 ettgetgetg tttttcccaa aaggtaaaaa tatagattga aaagttaaaa cattttgeat 
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1981 ggctgcagct cctttgtttc ttgagataag attccaaaga acttagattt atttcttcaa 
2041 caccgaaacg ctggaggtgt ttgatcagtt ttcaagaaac ttggaatata aataatttta 
2101 taactcaaca aaggttttca cattttataa ggttgatttt tcaattaaat gcaaatttat 
2161 gtggcaggat ttttattgcc attaacatat ttttgtggct gctttttcta cacatccaga 
5 2221 tggtccctct aactgggctt tctctaattt tgtgatgttc tgtcattgtc tcccaaagta 

2281 tttaggagaa gccctttaaa aagctgcctt cctctaccac tttgctgaaa gcttcacaat 
2341 tgtcacagac aaagattttt gttccaatac tcgttttgcc tctattttac ttgtttgtca 
2401 aatagtaaat gatatttgcc cttgcagtaa ttctactggt gaaaaacatg caaagaagag 
2461 gaagtcacag aaacatgtct caattcccat gtgctgtgac tgtagactgt cttaccatag 
10 2521 actgtcttac ccatcccctg gatatgctct tgttttttcc ctctaatagc tatggaaaga 

2581 tgcatagaaa gagtataatg ttttaaaaca taaggcattc gtctgccatt tttcaattac 
2641 atgctgactt cccttacaaf tgagatttgc ccataggtta aacatggtta gaaacaactg 
2701 aaagcataaa agaaaaatct aggccgggtg cagtggctca tgcccatatc ccctgcactt 
2761 tgggaggcca aagcaggagg atcgcttgag cccaggagtt caagaccaac ctggtgaaac 
15 2821 cccgtctcca caaaaaaaca caaaaaa tag ccaggcatgg tggcgtgtac atgtggtctc 

2381 agatacttgg gaggctgagg tgggagggtt gatcacttga ggctgagagg tcaaggttac 
2941 agtgagccat aatcgtgcca ctgcagtcca gcctaggcaa cagagtgaga ctttgtctca 
3001 aaaaaagaga aattttcctc aacaagaaaa gtaattttta ctctgatgtg caatacattt 
3061 gtdattaaat ttattattta agatggtagc actagtctta aattgtataa aatatcccct 

20 3121 aacatgttta aatgtccatt tttattcatt atgctttgaa aaataattat ggggaaatac 

3181 acgtttgtta ttaaatttat tattaaagat agtagcacta gtcttaaatt tgatataaca 
3241 tctcctaact tgtttaaatg tccattttta ctctttatgt ttgaaaataa attatgggga 
3301 ecctatttag cccttagtac cactaatcaa aagttcggca tgtagctcat gatctatgct 
3361 gtttctatgt cgtggaagca ccggatgggg gtagtgagca aatctgccct gctcagcagt 

25 3421 caccatagca gctgactgaa aatcagcact gcctgagtag ttttgatcag cttaacctga 

3481 accactaact gactgaaaat tgaatgggca aataagtgct tttgtctcca gagtatgcgg 
3541 gagacccttc cacctcaaga tggatatttc ttccccaagg atttcaagat gaattgaaac 
3601 ttttaatcaa gatagtgtgc tttattctgt tgtatttttt attattttaa tataccgtaa 
3661 gccaaactga aataacattt gctgttttat aggtttgaag acataggaaa aactaagagg 

30 3721 ttttattttt gtttttgctg atgaagagat a'tgtttaaat actgttgtat tgttttgttt 

3781 agttacagga caataatgaa atggagttta tatttgttat ttcfcattttg ttatatttaa 
3841 taatagaatt agattgaaat aaaatataat gggaaat 

(Bold/underlined = coding region; Bold/underlined/italics = 
35 mature peptide) 



CTGF 

40 Accession number NM_001901 ' 

MTAASMGPVRVAFVVLLALCSRPAVGQNCSGPCRCPDEPAPRCPAGVSLVLDGCGCCRVCAK 
QLGELCTERDPCDPHKGLFCDFGSPANRKIGVCTAKDGAPCIFGGTVYRSGESFQSSCKYQC 
TCLDGAVGCMPLCSMDVRLPSPDCPFPRRVKLPGKCCEEWVCDEPKDQTWGPALAAYRLED 
45 TFGPDPTMIRANCLVQTTEWSACSKTCGMGISTRVTNDNASCRLEKQSRLCMVRPCEADLEE 
NIKKGKKCIRTPKISKPIKFELSGCTSMKTYRAKFCGVCTDGRCCTPHRTTTLPVEFKCPDG 
EVMKKNMMFIKTCACKYNCPGDNDIFESLYYRKMYGDMA 



50 



BASE COUNT 572 a 594 c 585 g 561 t 



1 tccagtgacg gagccgcccg gccgacagcc ccgagacgac agcccggcgc gtcccggtcc 

61 ccacctccga ccaccgccag cgctccaggc cccgcgctcc ccgctcgccg ccaccgcgcc 

121 ctccgctccg cccgcagtgc caacc atqac ccycccrccaqt. atcrqqcccccr tccgcgtcgc 

191 ctteqtcygtc ctcetcgccc tctqcagccg qccaqccqtc q trccaeyaacfc QcagcQzgcc 

55 241 ytvccwTtQC ccQQacqacrc cgcrcgccacg ctgecccygrcg ggccrtcracTcc tcertgctgga 

301 cQcrctcTcgGC tcrctgccg-cg tctgccrccaa crcaQCtQ^c q-agrctyt g-ca ccgacrcGrcqa 

361 cccctQcyac cctjcacaayy qcctcttctg tqacttcgqc tccGcgcr cca aeegcaagat 

421 cgqcg-tgrtgc accgccaaag atggtgctcc ctcrcatcttc Qc rtcrcrtac^a tcrtacccrcag- 

4 81 cgyacracrtcc ttccaqagca qctqgaaqta ccagtqcacq tc rcctgqacq ggqcggtggg 

60 541 ctgcatcrccc ctqtgcagca tggaccrttcg tctgcccayc cc tcract&cc ccfcfccccgag- 

601 gaqgg-tcaag ctycccwcja aatgetqcqa qqagtqqqrtq tq tqacqaqc ecaaggacca 

661 aaccvtGQtt gggcctgccc tccrccrqctta cccractcr^aa yacac&t ttcr crcccagaccc 

731 aactatp-att aqagccaact gcctgqrtcca qaccacagaq tgrgagcgr cet gttccaagac 

751 ctgtgggrat? gqcatctcca cccoyattac caat&acaac gcctcet trca qgctagagaa 

65 841 <?caeavcccTC ctqtg-catgq tcaggccttq cgaaqctgaq ctgrgaaqaga acafctaagaa 

901 gggcaaaaag tycatccgta ctcccaaaat ctccaagccfc atcaacrttty agct ttctgg 

961 ctgcaccaqc atgaaq-acat accgraqqtaa attctqtgqa qtafcqrtaccq acgq ccgatq 

1021 ctgcaccccc caeagaacca eeaccetgcc QGtq&acrbtc aacrtcTccctg- acererccra^t 

1081 catqaag-aag- aaca tqatqt tcatcaaqac ctqtqcctgc cattacaact gtc ccqqaqa 

70 1141 caatgacatc tttqraatcqc tcrtactacacr qaagatcrtac crgagacafcqqr caUga agcca 
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1201 gagagtgaga gacattaact cattagactg 
1261 cgtaaaaatg atttcagtag cacaagtcat 
1321 attcccaccc aattcaaaac attgtgccat 
1381 ctggtttgaa gaatgttaag acttgacagt 
1441 tacattaagg tgtggcttta ggagcagtgg 
1501 agatagctct tatacgagta atatgcctgc 
1561 tagcgtgctc actgacctgc ctgtagcccc 
1621 accaagagac tgagtcaagt tgttccttaa 
1681 tgattcgaat gacactgttc aggaatcgga 
1741 caagtgaatt tcctgtaaca agccagattt 
1801 gtgtgtgtgt gtgtatatat atatatatat 
1861 ttgtgccttt ttatttttgt tttcaatgct 
1921 aacaccatag gtagaatgta aagcttgtct 
1981 atggaaattc tctcagatag aatgacagtc 
2041 catcagtgtc cttggcaggc tgatttctag 
2101 caatgaacaa atggccttta ttaaaaactg 
2161 acctggaagc atttgtttct actttgatat 
2221 agtgtgacca aaagttacat gtttgcacct 
2281 aaaaaaaaaa aaaaacgaca gcaacggaat 



gaacttgaac tgattcacat ctcatttttc 
ccaaatctgt ttttctaact gggggaaaag 
gtcaaacaaa tagtctatct tccccagaca 
ggaactacat tagtacacag caccagaatg 
gagggtacca gcagaaaggt tagtatcatc 
tatttgaagt gtaattgaga aggaaaattt 
agtgacagct aggatgtgca ttctccagcc 
gtcagaacag cagactcagc tctgacattc 
atcctgtcga ttagactgga cagcttgtgg 
Cttaaaat.tt atattgtaaa tattgtgtgt. 
gtacagttat ctaagttaat ttaaagttgt 
ttgatatttc aatgttagcc tcaatttctg 
gatcgttcaa agcatgaaat ggatacttat 
cgtcaaaaca gattgtttgc aaaggggagg 
gtaggaaatg tggtagctca cgctcacttt 
agtgactcta tatagctgat cagttttttc 
gactgttttt cggacagttt atttgttgag 
ttctagttga aaataaagta tattttttct 
tc 



(Bold/underlined = coding region; Bold/underlined/italics 
mature peptide) 



CTGF-like 

Homo sapiens connective tissue growth factor-related protein (CTGF- 
like) " ~ - - --- - - 

precursor (CT58) mRNA, complete cds . 
ACCESSION AF074 604 
NID g3328191 

VERSION AF074604.1 GI:3328191 

KEYWORDS 

SOURCE human. 

ORGANISM Homo sapiens ' 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 

Mammalia; 

Eutheria; ' Primates; Catarrhini; Hominidae; Homo. 
REFERENCE 1 {bases 1 to 1309) 
AUTHORS Rowles,J. and Gendler,S. 

TITLE CT58, a new member of the connective tissue growth factor 

family, 

interacts with the breast cancer associated mucin MUC1 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 1309) 
AUTHORS Rowles,J. and Gendler,S. 
TITLE Direct Submission 

JOURNAL Submitted (25- JUN-1998 ) Biochemistry and Molecular 

Biology, Mayo 

Clinic Scottsdale, 13400 E. Shea Blvd., Scottsdale, AZ 

85259, USA 

FEATURES Location/Qualifiers 
source 1 . . 1309 

/organism="Homo sapiens" 

/db_xref="taxon: 9606" 

/cell_line="HeLa" 
gene 1 . . 1309 

/gene="CT58" 
CDS 7. .759 - 

/gene«"CT58 M 



WO 01/49309 PCT/IB00/01935 

/note= M contains three of four modules found in 
growth regulators related to connective tissue growth factor as 
described in FEBS Letters 327:125-130,1993; identified in yeast two- 
hybrid screen using the epithelial mucin MUC1 as bait" 
5 /codon_start=l 

/product="connective tissue growth factor- 
related protein precursor" 

/protein_id="AAC26794 . 1 " 

/db_xref«"PID:g3328192" 
10 /db_xref="GI: 3328192" 

/translation="MRGTPKTHLLAFSLLCLLSKVRTQLCPTPCTCPWPPPRCPLGVPLVLD 
GCGCCRVCARRLGEPCDQLHVCDASQGLVCQPGAGPGGRGALCLLAEDDSSCEVNGRLYREG 
ETFQPHCSIRCRCEDGGFTCVPLCSEDVRLPSWDCPHPRRVEVLGKCCPEWVCGQGGGLGTQ 
15 PLPAQGPQFSGLVSSLPPGVPCPEWSTAWGPCSTTCGLGMATRVSNQNRFCRLETQRRLCLS 
RPCPPSRGRSPQNSAF" 

BASE COUNT 261 a 418 c 387 g 242 t 1 others 

ORIGIN 

20 1 ggggacatga gaggcacacc gaagacccac ctcctggcct tctccctcct ctgcctcctc 

61 tcaaaggtgc gtacccagct gtgcccgaca ccatgtacct gcccctggcc acctccccga 
121 tgcccgctgg gagtacccct ggtgctggat ggctgtggct gctgccgggt atgtgcacgg 
181 cggctggggg agccctgcga ccaactccac gtccgcgacg ccagccaggg cctggtctgc 
241 cagcccgggg caggacccgg tggccggggg gccctgtgcc tcctggcaga ggacgacagc 
25 301 agctgtgagg tgaacggccg cctgtatcgg gaaggggaga ccttccagcc ccactgcagc 

361 atccgctgcc gctgcgagga cggcggcttc acctgcgtgc cgctgtgcag cgaggatgtg 
421 cggctgccca gctgggactg cccccacccc aggagggtcg aggtcctggg caagtgctgc 
481 cctgagtggg tgtgcggcca aggaggggga ctggggaccc agccccttcc agcccaagga 
541 ccccagtttc ctggccttgt ctcttccctg ccccctggtg tcccctgccc agaatggagc 
30 601 acggcctggg gaccctgctc gaccacctgt gggctgggca tggccacccg ggtgtccaac 

661 cagaaccgct tctgccgact ggagacccag cgccgcctgt gcctgtccag gccctgccca 
721 ccctccaggg gtcgcagtcc acaaaacagt gccttctaga gccgggctgg gaatggggac 
7 81 acggtgtcca ccatccccag ctggtggccc tgtgcctggg ccctgggctg atggaagatg 
841 gtccgtgccc aggcccttgg ctgcaggcaa cactttagct tgggtccacc atgcagaaca 
35 901 ccaatattaa cacgctgcct ggtctgtctg gatcccgagf atggcagagg tgcaagacct^ 

961 agtcctcttt cctctaactc actgcctagg aggctggcca aggtgtccag ggtcctctag 
1021 cccactccct gcctacacac acagcctata tcaaacatgc nccccggcga gctttctctc 
1081 cgacttcccc tgggcaagag atgggacaag cagtccctta atattgaggc tgcagcaggt 
1141 gctgggctgg actggccatt tttctggggg taggatgaag agaaggcaca cagagattct 
40 1201 ggatctcctg ctgccttttc tggagtttgt aaaattgttc ctgaatacaa gcctatgcgt 

12 61 gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 

KGF-2 (FGF-10) 

45 

Accession number ABO 02 097 

MWKWILTHCASAFPHLPGCCCCCFLLLFLVSSVPVTCQALGQDMVSPEATNSSSSSFSSPSS 
AGRHVRSYNHLQGDVRWRKLFSFTKYFLKIEKNGKVSGTKKENCPYSILEITSVEIGWAVK 
50 AINSNYYLAMNKKGKLYGSKEFNNDCKLKERIEENGYNTYASFNWQHNQRQMYVALNGKGAP 
RRGQKT RRKNT S AH FL PM WH S 

BASE COUNT 178 a 151 c 150 g 148 t 

1 atgtggaaat ggatactgac acattgtgcc tcagcctttc cccacetgcc cggcfcgctgc 

55 61 tgctgctgct ttttgttgct gttettggtg tcttccgtcc ctgtcacctg ccaagccctt 

121 ggtcaggaca tggtgtcacc aqaggccacc aactcttctt cctcctcctt ctccfcctccfc 

181 tccagcgcgg gaaggcatgt gcggagctac aatcaccttc aaggagatgt ccgctggaga 

241 aagctattct ctttcaccaa g-tactttct.c aagattgaga aqaacgggaa gg-tcagcggg 

301 accaagaagg agaactgccc gtacagcatc etggagataa catcagtaga aatcggagtt, 

=60 361 gttgccgtca aagccattaa cagcaactat tacttagcca tgaacaagaa ggggaaactc 

421 tatLggctcaa aagaatttaa caatgactgt aagctgaagg agaggataga ggaaaatgga 

481 tacaataect atgcatcatt taactggcag cataatggga ggcaaatgta tgtggcattg 
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541 aatggaaaag gagctecaaq qaqaggacaq aaaacacgaa qqaaaaacac e tctgctcac 

601 tttctbccaa tggtqcrtaca ctcatag 

(Bold/underlined = coding region; Bold/underlined/italics = 
mature peptide) 



TGFp 

Accession number X02812 

MPPSGLRLLPLLLPLLWLLVLTPGPPAAGLSTCKTIDMELVKRKRIEAIRGQILSKLRLASP 
PSQGEVPPGPLPEAVLALYNSTRDRVAGESAEPEPEPEADYYAKEVTRVLMVETHNEIYDKF 
KQSTHS I YMFFNTSELREAVPEPVLLSRAELRLLRLKLKVEQHVELYQKYSNNSWRYLSNRL 
LAPSDSPEWLSFDVTGVVRQWLSRGGEIEGFRLSAHCSCDSRDNTLQVDINGFTTGRJRGDLA 
TIHGMNRPFLLLMATPLERAQHLQSSRHRRALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKW 
IHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYYVGR 
KPKVEELSNMIVRSCKCS 

BASE COUNT 472 a 888 c 735 g 432 t 

acctccctcc gcggagcagc cagacagcga gggccccggc cgggggcagg ggggacgccc 
61 cgtccggggc accccccccg gctctgagcc gcccgcgggg ccggcctcgg cccggagcgg 
121 aggaaggagt cgccgaggag cagcctgagg ccccagagtc tgagacgagc cgccgccgcc 
181 cccgccactg cggggaggag ggggaggagg agcgggagga gggacgagct ggtcgggaga 
241 agaggaaaaa aacttttgag acttttccgt Cgccgctggg agccggaggc gcggggacct 
301 cttggcgcga cgctgccccg cgaggaggca ggacttgggg accccagacc gcctcccttt 
361 gccgccgggg acgcttgctc cctccctgcc ccctacacgg cgtccctcag gcgcccccat 
421 tccggaccag ccctcgggag tcgccgaccc ggcctcccgc aaagactttt ccccagacct 
401 cgggcgcacc ccctgcacgc cgccttcatc cccggcctgt ctcctgagcc cccgcgcatc 
541 ctagaccctt tctcctccag gagacggatc tctctccgac ctgccacaga tcccctattc 
601 aagaccaccc accttctggt accagatcgc gcccatctag gttatttccg tgggatactg 
661 agacaccccc ggtccaagcc tcccctccac cactgcgccc ttctccctga ggagcctcag 
721 ctttccctcg aggccctcct accttttgcc gggagacccc cagcccctgc aggggcgggg 
781 cctccccacc acaccagccc tgttcgcgct ctcggcagtg ccggggggcg ccgcczcccc 
841 c atgccgccc tccggqctgc ggctgctgcc gctgctqcta ccqctqctg t qqctactggfc / 

901 gctgacgcet ggcccgccqq ccgcqggact atccacetcrc aagaetatcg a catqgaqct 

961 ggtgaagcgg aaqcqcatcg aggccatccg cggccagatc ctqtcc aagc tgcgqctcqc 

1021 cagccccceg agecaggggg aqgtgccgcc cggcecgctg cccqagge cg tgctcgccct 

10 SI gtacaacagc acccgcgacc gggtggccgg ggagagtgca gaaccg gagc ccgagcctga 

1141 ggccgactac tacgccaagg aggteacceg cgtgctaatg gtqqaaaccc acaa cgaaat 

1201 ctatgacaag ttcaagcaga gtacacacag catatatatg ttcttcaaca cate agagct 

1261 ccgagaagcg qtacctqaac ccgtgttgct ctcccgggca gagctgcgt c tqctgaggag 

1321 gcteaagtt.a aaagtqgage agcacgtgga gctgtaccag aaatacagca aeaa ttectg 

1381 gcqa-bacctc agcaaccggc tqctggcacc cagcgactcg ecaqaqtqgt tatcttttga 

1441 tgtcaccgga gttgtgeggc agtggttgag ccgtqgaggg gaaatt gaqg gctttcgcct 
1501 tagcgcccac tgctcctgt.g ' acagcaqgga taacacactg caagtggaca tca aegggtt 
1561 cactaccggc cgccgaggtg acctgqccac cattcatggc atgaaccqqc ctttectgct 
1621 tctcatggcc accccgctgg agagggccca gcatctgcaa agctcccgqc acc qccgagc 

1681 cctQQ-acacc aa eta tt get tcagctccac qqagaaqaac tqctgcqtqc qqca qc tqta 

1741 cattgactHc cgcaaggacc tcggctggaa (jtgtjatccac g-ao'cccaagg yctaccatgc 
1801 caaottctgc ctcgcrvccct gcccctacat ttggagcctg gacacg cacrt acacjeaaggt 
1861 cctgcrccctg- tacaaccag-c ataaccegcrg cgcctcggcg gccrccgtg'ct gvc rterccgca 
1921 ggcgctggag- ccgctgccca tcqtqtacta cgtgggccgc aageccaagg tcraatjaagct 
1981 qtceaacatg atcqtqcqgt cctgcaacrtg caqctga ggt cccgccccgc cccgccccgc 
2041 cccggcaggc ccggccccac cccgccccgc ccccgctgcc ttgcccatgg gggctgtatt 
2101 taaggacacc gtgccccaag cccacctggg gccccattaa agatggagag aggactgegg 
2161 atctctgtgt cattgggege ctgcctgggg tctccatccc cgacgttccc ccactcccac 
2221 tccctctctc tccctctctg cctcctcctg cctgtctgca ctattccttt gcccggcatc 
22B1 aaggcacagg ggaccagtgg ggaacactac tgtagttaga tctatttatt gagcaccttg 
2341 ggcactgttg aagtgcctta cattaatgaa ctcattcagt caccatagca acactctgag 
2401 atggcaggga ctctgataac acccatttta aaggttgagg aaacaagccc agagaggtta 
24 61 agggaggagt tcctgcccac caggaacctg ctttagtggg ggatagtgaa gaagacaata 
2521 aaagatagta gttcaggeca ggcggggtgc tcacgcctgt aatcctagca cttttgggag 
2581 gcagagatgg gaggatactt gaatccaggc atttgagacc agcctgggta acatagtgag 
2 641 accctatctc tacaaaacac ttttaaaaaa tgtacacctg tggtcccagc tactctggag 
27 01 gctaaggtgg gaggatcact tgatcctggg aggtcaaggc tgcag 
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(Bold/underlined = coding region; Bold/underlined/italics = 
mature peptide) 



GM-CSF 

Accession number M11220 

MWLQSLLLLGTVACS I SAPARS PS PSTQPWEHVNAIQEARRLLNLSRDTAAEMNETVEVI SE 
MFDLQEPTCLQTRLELYKQGLRGSLTKLKGPLTMMASHYKQHCPPTPETSCATQIITFESFK 
ENLKDFLLVTFFDCWEPVQE 

BASE COUNT 215 a 199 c 193 g 182 t 

1 acacagagag aaaggctaaa gttctctgga gg atgtggct gcagagcctg ctgctcttgg 

61 gcactqtqgc ctqcagcatc tctgcacccg cccgctogcc cagccecagc acqcagccct, 

121 . gggagcatgt gaatqccatc caggaggoec ggcgtctcct gaacctgagt agagacactg 

1B1 ctgctgagat gaatgaaaca gtagaagtca tctcagaaat gtttgacctc eaggagccga 

. 2 41 cetqcctaca gacccgcctg gagctgtaca aqcaqggcct gcggggoagc cteaccaagc 

301 tcaagqgccc cttgaccatg atggccagcc- actacaagca gcactgcect ecaaccccgg 

3 61 aaacttcctg tgcaacceag attatcacct ttgaaagttt caaagagaac ctgaaggact 

421 ttctgcttgt catecccttt gactgctggg agceagteea ggagtga gac cggccagatg 

481 aggctggcca agccggggag ctgctctctc atgaaacaag agctagaaac tcaggatggt 
541 catcttggag ggaccaaggg gtgggccaca gccatggtgg gagtggcctg gacctgccct 
601 gggcacactg accctgatac aggcatggca gaagaatggg aatattttat actgacagaa 
661 atcagtaata tttatatatt tatattttta aaatatttat ttatttattt atttaagttc 
721 atattccata tttattcaag atgttttacc gtaataatta ttattaaaaa tagcttccaa 
781 aaaaaaaaa 

(Bold/underlined = coding region; Bold/underlined/italics = 
mature peptide) 



VEGF 

Accession number M32977 

mnfllswvhwslalllyLhhakwsqaapmaegggqnhhewkfmdvyqr 

qeypdeieyifkpscvplmrcggccndeglecvpteesnitmqimrikphqgqhigemsflq 

hnkcecrpkkdrarqenpcgpcserrkhlfvqdpqtckcsckntdsrckarqlelnertcrc 

DKPRR 

BASE COUNT 255 a 269 c 276 g 190 t 

1 cagtgtgctg gcggcccggc gcgagccggc ccggccccgg tcgggcctcc gaaacc atg-a 
61 ac-bttetqet gtct-tgqgtg cattggagce tcgccttgct gctctacctc caccatgcca 
121 aqfcgqtccca ggctgcacec atggeagraag gagg-agggca gaatcatcac g-aag^gg-tg-a 

181 agttcatgga tgtctateag ccfcaq-ctact gccatccaat cgagaccctg gtggacafcct 

241 tccaggagta ccetga tcrag atcgagtaca tetteaagcc atcetgtgtg cecctgatgo 

301 gatgcgggggr ctgctgcaat gacgagqrgcc tggagtgtgt gcccactgag gagt ccaaca 

361 tcaccatgca gattafcgcgy atcaaacctc accaaggcca gcacataqga gagatgagct 

421 tcctacagca caacaaatcrt gaatgcagac caaagaaaga tagagcaaga caagaaaafce 

481 cctgtqggcc fctgctcagag cggagaaage atttgtttgt acaagatccg eagacgtgta 

541 aatgttcctg- caaaaacaca gactcgcgtt gcaaggegag gcagcttgag ttaaacgaac 

601 gtacttgcag atgtoracaag ccgaggcggtga gccgggca ggaggaagga gcctccctca 

661 gggtttcggg aaccagatct ctcaccagga aagactgata cagaacgatc gatacagaaa 
721 ccacgctgcc gccaccacac catcaccatc gacagaacag tccttaatcc agaaacctga 
781 aatgaaggaa gaggagactc tgcgcagagc actttgggtc cggagggcga gactccggcg 
841 gaagcatccc cgggcgggtg acccagcacg gtccctcttg gaattggatt cgccatttta 
901 tttttcttgc tgctaaatca .ccgagcccgg aagattagag agttttattt ctgggattcc 
961 tgtagacaca ccgcggccgc cagcacactg 



(Bold/underlined = coding region; Bold/underlined/italics = 
mature peptide) 
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EGF 



5 Accession number NM 001963 



10 



MLLTLI ILLPVVSKFSFVSLSAPQHWSCPEGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTE 
GTNYEQLVVDAGVSVIMDFHYNEKRI YWVDLERQLLQRVFLNGSRQERVCNIEKNVSGMAIN 
WINEEVIWSNQQEGIITVTDMKGNNSHILLSALKYPANVAVDPVERFIFWSSEVAGSLYRAD 
LDGVGVKALLETSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCDYDGGSVHISKHPTQHN 
LFAMSLFGDRIFYSTWKMKTIWIANKHTGKDMVRINLHSSFVPLGELKVVHPLAQPKAEDDT 
WEPEQKLCKLRKGNCSSTVCGQDLQSHLCMCAEGYALSRDRKYCEDVNECAFWNHGCTLGCK 
NTPGSYYCTCPVGFVLLPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCFCPEGSVLERDGK 
TCSGCSSPDNGGCSQLCVPLSPVSWECDCFPGYDLQLDEKSCAASGPQPFLLFANSQDIRHM 
15 HFDGTDYGTLLSQQMGMVYALDHDPVENKIYFAHTALKWIERANMDGSQRERLIEEGVDVPE 
GLAVDWIGRRFYWTDRGKSLIGRSDLNGKRSKIITKENISQPRGIAVHPMAKRLFWTDTGIN 
PRIES SSLQGLGRL VI AS SDLIWPSGIT I DFLTDKLYWCDAKQS VI EMANLDGSKRRRLTQN 
DVGHPFAVAVFEDYVWFS DWAMPSVIRVNKRTGKDRVRLQGSMLKPSSLVVVHPLAKPGADP 
CL YQNGGCEHI CKKRLGTAWCSCREG FMKASDGKTCLALDGHQLLAGGEVDLKNQVT PL DI L 
20 SKTRVSEDNITESQHMLVAEIMVSDQDDCAPVGCSMYARCISEGEDATCQCLKGFAGDGKLC 
SDIDECEMGVPVCPPASSKCINTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHSCGENASCT 
NTEGGYTCMCAGRLSEPGLICPDSTPPPHLREDDHHYSVRNSDSECPLSHDGYCLHDGVCMY 
IEALDKYACNCVVGYIGERCQYRDLKWWELRHAGHGQQQKVI VVAVCVVVLVMLLLLSLWGA 
HYYRTQKLLSKNPKNPYEESSRDVRSRRPADTEDGMSSCPQPWFWIKEHQDLKNGGQPVAG 
25 EDGQAADGSMQPTSWRQEPQLCGMGTEQGCWIPVSSDKGSCPQVMERS FHMPSYGTQTLEGG 
VEKPHSLLSANPLWQQRALDPPHQMELTQ 



30 



55 



60 



65 



BASE COUNT 1357 a 975 c 1188 g 1357 t 



1 actgttggga gaggaatcgt atctccatat ttcttctttc agccccaatc caagggttgt 
61 agctggaact ttccatcagt tcttcctttc tttttcctct ctaagccttt gccttgctct 
121 gtcacagtga agtcagccag agcagggctg ttaaactctg tgaaatttgt cataagggtg 
181 tcaggtattt cttactggct tccaaagaaa catagataaa gaaatctttc ctgtggcttc 
24i ccttggcagg ctgcattcag aaggtctctc agttgaagaa agagcttgga ggacaacagc 
j:) 301 acaacaggag agtaaaagat gccccagggc tgaggcctcc gctcaggcag ccgcatctgg 

361 ggtcaatcat actcaccttg cccgggccat gctccagcaa aatcaagctg ttttcttttg 
421 aaagttcaaa ctcatcaaga tt atgctgct cactcttatc attctgttgc cagtagtttc 

461 aaaatttagt tttgfrtagtc tctcagcacc gcagcactqg agctgtcctq aaggtactct 

541 cgcaggaaat gggaattcta cttcrtqtggg tcctgeaecc ttcttaatfct tetceeatgg 

40 601 aaatagtatc tttaggattg acacagaaqg aaccaattat gagcaattgg tggtggatgc 

661 tggtgtctca g-fcgatcatgg attttcatta taatgagaaa aqaatctatt gqqtgqattt 

721 aga aagacaa cttttgcaaa gagtttttct gaatqgqtca aggcaagaga gagtatgtaa 

781 tatagagaaa aatgtttctg gaatggcaat aaattggata aatgaagaag ttatttggtc 

941 aaatcaacag gaaggaatca ttacagtaac agatatgaaa ggaaataatt cccaeattct 

4 3 901 tttaagtgct ttaaaatatc ctgcaaatgt agcaqttgat ccagtagaaa ggtttatatt 

961 ttggrtcttoa gagqtgpctg gaagcettta tagagcagat ctcgatggtg tgggagtgaa 

1021 ggctctgttg gagacatcag agaaaataac agctgtgtea ttggatgtge ttqataagcg 

1081 gct gtt-btgg attcagtaca acagagaagg aagcaattct cttatttgct cctgtgatta 

1141 tgatggaggt tctgtccaca ttagtaaaca tccaacacag cataatttgt ttgcaatgtc 

^0 1201 cctttttggt gaccgtatct tctatteaac atggaaaatg aagacaattt ggatagccaa 

1261 caaacacact ggaaaggaca tggttagaat taacctccat tcatca-tttg taecaettgg 

1321 t gaactgaaa gtagtgcatc cacttgcaca acccaaggca gaagatgaca cttgggagcc 

13 81 tgagcagaaa otttgcaaat tgaggaaagg aaactgcagc agcactgtgt gtgggcaaga 

1441 cctccag-tc a cacttgtgca tgtgtgcaga gggatacgcc ctaagtcgag accggaagta 

150 1 ctgtgaagat gttaatqaat gtgctttttg gaatcatggc tgtactcttg ggtgtaaaaa 
156 1 cacccetgga tcctattact gcacgtgcce tgtaggattt gttetgottc ctgatgggaa 
162 1 acgatgtca-t caacttgttt cctgtccacg caatgtgtct gaatgcagcc a-bgactgtgt 
16 S1 tctgacatca gaaggtecct tatgtttctg tcctgaaggc tcagtcyc-fc-tg agagagatgg 
17 41 gaaaacatgt agcggttgtt cctcacccga taatggtgga tgtagccagc tctgcgttcc 
1801 tcttagccca gtatcctggg aatgtgattg ctttcctggg tatqacctac aactggatga 
18 61 aaaaagctgt gcagcttcag gaccacaacc atttttgctg tttgecaatt ctcaagatat 
1921 tccracacatg cattttgatg gaacagaeta tggaactetg ctcagccagc agatgggaat 
1981 ggtttatgcc cbagatcatg accc-tqtgga aaataagata tactttqccc atacagccct 
2041 gaagtggata qagaqaqcta atatggatgg ttcccagega gaaaggctta ttgaggaagg 
2101 agtagatgtg ccagaaggtc ttgctgtgga ctggattggc cgtagattet afctggacaqa 
2161 cagagggaaa tctctgattg gaaggagtga tttaaatggg aaacqttcca aaataatcac 
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2221 taaggaqaac atctetcaac caegaggaat tgctqt-tca-t ccaatqqcca aqaqat-fcatt 

2281 c-tqgactgat acaqggatta atccac^aat tqaaagttct: tccctccaag qccttggccg 

2341 tctqgttata gccagctctg atctaatctg gcceagtgga ataacgattg aettcttaae 

2401 tgacaagttg tactggtqcg atgccaagca gtctgtgatl: gaaatggcca atctqqatgg 

2 4 61 ttcaaaacgc cgaaqactta cccaqaatga tgtaggtcac ccatttgctg tagcaqtgtt 

2521 tgaqaattat gtqtqgttct cagattgggc tatgceatca gtaataagag taaacaagag 

25 Bl gactqgcaaa gatagagtac gtctceaagg cagcatqctq aaqcectcat cactqqttgt 

2 641 ggttcatcca ttggcaaaac caggagcaga tccctgctta tatcaaaacg qaggctgtqa 

2701 acatatttqc aaaaagagqc ttggaactgc ttggtgttcg tgfccgtqaag gttttatgaa 

27 61 agcctcagat gggaaaacgt qtctgqctct ggatqgtcat cagctgttgg caggtggtga 

2821 agttgatcta aagaaecaag taacaccatt ggacatet-bg tccaagacta gagtgtcaga 

28B1 agataacatt acaqaatctc aacacatgct agtggctgaa atcatqgtgt cagateaaga 

2941 tgactgtgct cctqtgggat qcagcatgta tgctcqqtgt afttcagaqq gagaggatgc 

3001 cacatgtcaq tqfbtgaaag qa-tttqctgg ggatqgaaaa ctatgttctq atatagatga 

3061 atgtgagatg qgtqtcccag tgtgcccccc tgcctcctcc aagtgcatca aeaccgaagg 

3121 tgqttiatgtc tgccggtgct caqaaggcta ccaaqqaqat gggattcact gtcttgatat 

3181 tqatqragtqc caactgqqgg tgcacagctq tggagagaat gccaqctgca caaatacaga 

3241 qggaggctat acctgcatgt gtgctggacq cctgtctgaa ccaggactga tttgccctga 

3301 ctctactcca ccccctcaec tcagggaaga tgaceaecac tattccgtaa gaaatagrtga 

33 61 ctctcraatyt cccctq-tccc accjatQcr&ta ctcrcctccat GBtycTlzcrtgt geatgtatat 

3421 tgaac?ca ttg gacaagtatg catcrcaactcr fcgtfcgttggc tacatcggqg aaccratcrtca 

3431 qtaocgagac ctgaagcggt qggaactgcgr ccaeqctgqc cacgggcagc agcagaaggt: 

3541 eatcgtggtg qctqtctgcg tqgtgqtqct tgtcatgctq ctcctcctga gcctgtgggg 

3601 qgcccactac tacaggactc agaagctgct atcgaaaaac ccaaagaatc cttatqagga 

3 661 gtcgagcaga gatgtgagga gtcgcaqqcc tgctqacact gaggatggga tgtectcttg 

3721 ecctcaacct tggtftgtgg ttataaaaga acaccaagac ctcaagaatg ggggtcaacc 

3781 agtggctgqt gaggatggcc aggcagcaga tqggtcaatq caaccaactt catqgaggca 

3841 qgagecccag ttatgtqgaa tgggcacaga gcaaggetgc tggattccag tatccagtga 

3 901 taagggctec tgtccccagg taatgqagcq aaqctt-tcat atgcccteet atgggacaca 

3 961 qacccttgaa gggggtgtcg agaagcceca ttctctecta tcagctaacc cattatqgea 

4021 acaaagggcc ctggacccac cacaccaaat ggagetgact cagtga aaac tggaattaaa 

4081 aggaaagtca agaagaatga actatgtcga egcacagtat cttttctttc aaaagtagag 
4141 caaaactata ggtcttggtt ccacaatctc tacgactaat cacctactca atgcctggag 
4201 acagatacgt agttgtgctt ttgtttgctc ttttaagcag tctcactgca gtcttatttc 
426! caagtaagag tactgggaga atcactaggt aacttattag aaacccaaat tgggacaaca 
4321 gtgctctgta aattgtgttg tcttcagcag tcaatacaaa tagatctttg tttttgttgt 
4381 tcctgcagcc ccagaagaaa ttaggggtta aagcagacag tcacactggt Ctggtcagtt 
4441 acaaagtaat ttccttgatc tggacagaac atttatatca gtttcatgaa atgattggaa 
4501 tattacaata ccgttaagat acagtgtagg catttaactc ctcattggcg tggtccatgc 
4561 tgatgatttt gccaaaatga gttgtgatga atcaatgaaa aatgtaattt agaaactgat 
4621 ttcttcagaa ttagatggcc ttatttttta aaatatttga atgaaaacat tttattttta 
4 681 aaatattaca caggaggcct tcggagtttc ttagtcatta ctgtcctttt cccctacaga ■ 
4741 attttocctc ttggtgtgat tgcacagaat ttgtatgtat tttcagttac aagattgtaa 
4801 gtaaattgcc tgatttgttt tcattataga caacgatgaa tttcttctaa ctatttaaat 
48 61 aaaatcacca aaaacat 

(Bold/underlined = coding region; Bold/underlined/italics = 
mature peptide) 

uPA 

Accession number A18397 
Protein 

MRALLARLLLCVLWSDSKGSNELHQVPSNCDCLNGGTCVSNKYFSNIHWCNCPKKFGGQHC 
EIDKSKTCYEGNGHFYRGKASTDTMGRPCLPWNSATVLQQTYHAHRSDALQLGLGKHNYCRN 
PDNRRRPWCYVQVGLKPLVQECMVHDCADGKKPSSPPEELKFQCGQKTLRPRFKIIGGEFTT 
IENQPWFAAIYRRHRGGSVTYVCGGSLISPCWVISATHCFIDYPKKEDYIVYLGRSRLNSNT 
QGEMKFEVENLILHKDYSADTLAHHNDIALLKIRSKEGRCAQPSRTIQTICLPSMYNDPQFG 
TSCEITGFGKENSTDYLYPEQLKMTWKLISHRECQQPHYYGSEVTTKMLCAADPQWKTDSC 
QGDSGGPLVCSLQGRMTLTGIVSWGRGCALKDKPGVYTRVSHFLPWIRSHTKEENGLAL 
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cDNA 

BASE COUNT 4 68 a 52 4 c 4 99 g 473 t 

5 

1 aagcttcggg ccagggtcca cctgtccccg cagcgccgtc gcgccctcct gccgcaggcc 
61 accgaggccg ccgccgtcta gcgccccgac ctcgccacc a tqagagccct q ctggcgcgc 





• 121 


ctgettctct gcgtcctggt cgtgagcgac tccaaagorca gcaatgaact 


tcatcaagtt 




1B1 


ccatcgaact gtgaetgtct aaatggagga acatgtgtgt ccaacaagta 


c-ttctccaac 


1 V 


241 


attcactggt gcaactgccc aaagaaattc ggagggcagc actgtgaaat 


agataagtca 




301 


aaaacctget atgaggggaa tggtcacttt taccgaggaa aggccagcac 


tga caeca tg 




361 


ggccggccct gcetgccctg gaactctgcc actgtecttc ageaaaegta 


ccatgcccac 




421 


agatctgatg ctcttcagct gggcctgggg aaacataatt actgeaggaa 


cccagacaac 




481 


eggaggegae cctggtgcta tgtgcaggtg ggcetaaagc cgcttgtcca 


agagtgcatg 


15 


541 


gtgeatgact gcgcagatgg aaaaaagece tcctctcctc cagaagaatt 


aaaatttcag 




601 


tgtggccaaa agactctgag gccccgcttt aagattattg ggggagaatt 


caccaccatc 




661 


gagaaccagc cctggtttgc ggccatctac aggaggcacc gggggggctc 


tgtcacctac 




721 


gtgtgtggag gcagcctcat cagcecttgc tgggtgatca gcgccacaca 


ctgettcatt 




781 


gattacccaa agaaggagga ctacatcgtc tacctgggtc gctcaaggct 


taactccaac 


20 


841 


aegcaagggg agatgaagtt tgaggtggaa aacctcatcc tacacaagga 


ctacagcgct 




901 


gaeaegcttg etcaccacaa tgacattgee ttgetgaaga tecgttccaa 


qgagggcagg 




961 


tgtgcgcagc catcccggac tatacagace atctgcctge cctcgatgta 


taacgatccc 




1021 


cagtttggca caagctgtga gatcactggc tttggaaaag agaattctac 


cgactatctc 




1081 


tatceggage agctgaaaat gactgttgtg aagctgattt cccaccggga 


gtgtcagcag 


25 


1141 


ccccactact aeggctctga agtcaccacc aaaatgctgt gtgctgctga 


cccacagtgg 




1201 


aaaacagatt cctgccaggg agactcaggg ggacecctcg tctgttccct ccaaggccgc 




1261 


atgactttga ctggaattgt gagctggggc cgtggatgtg ccctgaagga 


caagccaggc 




1321 


gtctacacga gagtctcaca cttcttaccc tggatccgea gtcacaccaa ggaagagaat 



1381 ggcctggccc tctga qqgtc cccagggagg aaacgggcac cacccgcttt cttgctggtt 

30 1441 gtcatttttg cagtagagtc atctccatca gaagcttttg gggagcagag acactaacga 

1501 cttcagggca gggctctgat attccatgaa tgtatcagga aatatatatg tgtgtgtatg 

1561 tttgeacact tgttgtgcgg gctgtgagtg taagtgtgag taagagctgg tgtctgattg 

1621 ttaagtctaa atatttcctt aaactgtgtg gactgtgatg ccacacagag tggtctttct 

1681 ggagaggtta taggtcactc ctggggcctc ttgggtcccc cacgtgacag tgcctgggaa 

35 1741 tgtacttatt ctgcagcatg acctgtgacc agcactgtct cagtttcact ttcacataga 

1801 tgtccctttc ttggccagtt atcccttcct tttagectag ttcatccaat cctcactggg 

1861 tggggtgagg accactcctt acactgaata tttatatttc actattttta tttatatttt 
1921 tgtaatttta aataaaagtg atcaataaaa tgtgattttt ctga 

40 



(Bold/underlined - coding region; Bold/underlined/italics 
mature peptide) 

45 

MMP1 

>X54925 HS_MMP_1 collagenase 1 ■ 

50 

Protein 

MHSFPPLLLLLFWGWSHSFPATLETQEQDVDLVQKYLEKYYNLKNDGRQVEKRRNSG 
PWEKLKQMQEFFGLKVTGKPDAETLKVMKQPRCGVPDVAQFVLTEGNPRWEQTHLTY 

55 RIENYTPDLPRADVDHAIEKAFQLWSNVTPLTFTKVSEGQADIMISFVRGDHRDNSPF 
DGPGGNLAHAFQPGPGIGGDAHFDEDERWTNNFREYNLHRVAAHELGHSLGLSHSTDI 
GALMYPSYTFSGDVQLAQDDIDGIQAIYGRSQNPVQPIGPQTPPCACDSKLTFDAITTI 
RGEVMFFKDRFYMRTNPFYPEVELNFISVFWPQLPNGLEAAYEFADRDEVRFFKGNKY 
WAVQGQNVLHGYPKDI YSSFGFPRTVKHIDAALSEENTGKTYFFVANKYWRYDEYKRiS 

60 MDPGYPKMIAHDFPGIGHKVDAVFMKDGFFYFFHGTRQYKFDPKTKRILTLQKANSWF 
NCRKN 

cDNA 

65 >X54925 HS_MMP__1 collagenase 1 (CDS: 69-1478) 



WO 01/49309 PCT/EB00/01 935 

11 

atattggagtagcaagaggctgggaagccatcacttaccttgcactgagaaagaagacaa 
aggccagtatgcacagctttcctccactgctgctgctgctgttctggggtgtggtgtctc 
acagcttcccagcgactctagaaacacaagagcaagatgtggacttagtccagaaatacc 
tggaaaaatactacaacctgaagaatgatgggaggcaagttgaaaagcggagaaatagtg 
5 gcccagtggttgaaaaattgaagcaaatgcaggaattctttgggctgaaagtgactggga 
aaccagatgctgaaaccctgaaggtgatgaagcagcccagatgtggagtgcctgatgtgg 
ctcagtttgtcctcactgaggggaaccctcgctgggagcaaacacatctgacctacagga 
ttgaaaattacacgccagatttgccaagagcagatgtggacca'tgccattgagaaagcct 
tccaactctggagtaatgtcacacctctgacattcaccaaggtctctgagggtcaagcag 

10 acatcatgatatcttttgtcaggggagatcatcgggacaactctccttttgatggacctg 
gaggaaatcttgctcatgcttttcaaccaggcccaggtattggaggggatgctcattttg 
atgaagatgaaaggtggaccaacaatttcagagagtacaacttacatcgtgttgcggctc 
atgaactcggccattctcttggactctcccattctactgatatcggggctttgatgtacc 
ctagctacaccttcagtggtgatgttcagctagctcaggatgacattgatggcatccaag 

15 ccatatatggacgttcccaaaatcctgtccagcccatcggcccacaaaccccaaaagcat 
gtgacagtaagctaacctttgatgctataactacgattcggggagaagtgatgttcttta 
aagacagattctacatgcgcacaaatcccttctacccggaagttgagctcaatttcattt 
ctgttttctggccacaactgccaaatgggcttgaagctgcttacgaatttgccgacagag 
atgaagtccggtttttcaaagggaataagtactgggctgttcagggacagaatgtgctac 

20 acggataccccaaggacatctacagctcctttggcttccctagaactgtgaagcatatcg 
atgctgctctttctgaggaaaacactggaaaaacctacttctttgttgctaacaaatact 
ggaggtatgatgaatataaacgatctatggatccaggttatcccaaaatgatagcacatg 
actttcctggaattggccacaaagttgatgcagttttcatgaaagatggatttttctatt 
tctttcatggaacaagacaatacaaatttgatcctaaaacgaagagaattttgactctcc 

25 agaaagctaatagctggttcaactgcaggaaaaattgaacattactaatttgaatggaaa 
acacatggtgtgagtccaaagaaggtgttttcctgaagaactgtctattttctcagtcat 
ttttaacctctagagtcactgatacacag7vatataatcttatttatacctcagtttgcat 
atttttttactatttagaatgtagccctttttgractgatataatttagttccacaaatg 
gtgggtacaaaaagtcaagtttgtggcttatggattcatataggccagagttgcaaagat 

30 cttttccagagtatgcaactctgacgttgatcccagagagcagcttcagtgacaaacata 
tcctttcaagacagaaagagacaggagacatgagtctttgccggaggaaaagcagctcaa 
gaacacatgtgcagtcactggtgtcaccctggataggcaagggataactcttctaAcaca 
aaataagtgttttatgtttggaataaagtcaaccttgtttctactgtttt 

35 

MMP2 

>M55593 HS_MMP_2 gelatinase A 
40 Protein 

MEALMARGALTGPLRALCLLGCLLSHAAAAPSPIIKFPGDVAPKTDKELAVQYLNTFY 
GCPKESCNLFVLKDTLKKMQKFFGLPQTGDLDQNTIETMRKPRCGNPDVANYNFFPRK 
PKWDKNQITYRIIGYTPDLDPETVDDAFARAFQVWSDVTPLRFSRIHDGEADIMINFG 

45 RWEHGDGYPFDGKDGLLAHAFAPGTGVGGDSHFDDDELWTLGEGQWRVKYGNADGEY 
CKFPFLFNGKEYNSCTDTGRSDGFLWCSTTYNFEKDGKYGFCPHEALFTMGGNAEGQP 
CKFPFRFQGTS YDSCTTEGRTDGYRWCGTTEDYDRDKKYGFCPETAMSTVGGNSEGAP 
CVFPFTFLGNKYESCTSAGRSDGKMWCATTANYDDDRKWGFCPDQGYSLFLVAAHEFG 
HAMGLEHSQDPGALMAPIYTYTKNFRLSQDDIKGIQELYGASPDIDLGTGPTPTLGPV 

50 TPEICKQDIVFDGIAQIRGEIFFFKDRFIWRTVTPRDKPMGPLLVATFWPELPEKIDA 
VYEAPQEEKAVFFAGNEYWIYSASTLERGYPKPLTSLGLPPDVQRVDAAFNWSKNKKT 
YI FAGDKFWR YNE VKKKMDPGFPKL IADAWNAI PDNLDAVVDLQGGGHS YFFKGA YYL 
KLENQSLKS VKFGS I KS DWLGC 

55 cDNA 
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>J03210 HS_MMP_2 gelatinase A (CDS: 1-1936) 

CCTCTGTCTCCTGGGCTGCCTGCTGAGCCACGCCGCCGCCGCGCCGTCGCCCATCATCAA 

GTTCCCCGGCGATGTCGCCCCCAAAACGGACAAAGAGTTGGCAGTGCAATACCTGAACAC 

CTTCTATGGCTGCCCCAAGGAGAGCTGCAACCTGTTTGTGCTGAAGGACACACTAAAGAA 

GATGCAGAAGTTCTTTGGACTGCCCCAGACAGGTGATCTTGACCAGAATACCATCGAGAC 

CATGCGGAAGCCACGCTGCGGCAACCCAGATGTGGCCAACTACAACTTCTTCCCTCGCAA 

GCCCAAGTGGGACAAGAACCAGATCACATACAGGATCATCGGCTACACACCTGATCTGGA 

CCCAGAGACAGTGGATGATGCCTTTGCTCGTGCCTTCCAAGTCTGGAGCGATGTGACCCC 

ACTGCGGTTTTCTCGAATCCATGATGGAGAGGCAGACATCATGATCAACTTTGGCCGCTG 

GGAGCATGGCGATGGATACCCCTTTGACGGTAAGGACGGACTCCTGGCTCATGCCTTCGC 

CCCAGGCACTGGTGTTGGGGGAGACTCCCATTTTGATGACGATGAGCTATGGACCTTGGG 

AGAAGGCCAAGTGGTCCGTGTGAAGTATGGGAACGCCGATGGGGAGTACTGCAAGTTCCC 

CTTCTTGTTCAATGGCAAGGAGTACAACAGCTGCACTGATACTGGCCGCAGCGATGGCTT 

CCTCTGGTGCTCCACCACCTACAACTTTGAGAAGGATGGCAAGTACGGCTTCTGTCCCCA 

TGAAGCCCTGTTCACGATGGGCGGCAACGCTGAAGGACAGCCCTGCAAGTTTCCATTCCG 

CTTCCAGGGCACATCCTATGACAGCTGCACCACTGAGGGCCGCACGGATGGCTACCGCTG 

GTGCGGCACCACTGAGGACTACGACCGCGACAAGAAGTATGGCTTCTGCCCTGAGACCGC 

CATGTCCACTGTTGGTGGGAACTCAGAAGGTGCCCCCTGTGTCTTCCCCTTCACTTTCCT 

GGGCAACAAATATGAGAGCTGCACCAGCGCCGGCCGCAGTGACGGAAAGATGTGGTGTGC 

GACCACAGCCAACTACGATGACGACCGCAAGTGGGGCTTCTGCCCTGACCAAGGGTACAG 

CCTGTTCCTCGTGGCAGCCCACGAGTTTGGCCACGCCATGGGGCTGGAGCACTCCCAAGA 

CCCTGGGGCCCTGATGGCACCCATTTACACCTACACCAAGAACTTCCGTCTGTCCCAGGA 

TGACATCAAGGGCATTCAGGAGCTCTATGGGGCCTCTCCTGACATTGACCTTGGCACCGG 

CCCCACCCCCACACTGGGCCCTGTCACTCCTGAGATCTGCAAACAGGACATTGTATTTGA 

TGGCATCGCTCAGATCCGTGGTGAGATCTTCTTCTTCAAGGACCGGTTCATTTGGCGGAC 

TGTGACGCCACGTGACAAGCCCATGGGGCCCCTGCTGGTGGCCACATTCTGGCCTGAGCT 

CCCGGAAAAGATTGATGCGGTATACGAGGCCCCACAGGAGGAGAAGGCTGTGTTCTTTGC 

AGGGAATGAATACTGGATCTACTCAGCCAGCACCTTGGAGCGAGGGTACCCCAAGCCACT 

GACCAGCCTGGGACTGCCCCCTGATGTCCAGCGAGTGGATGCCGCCTTTAACTGGAGCAA 

AAAC AAG AAG AC AT AC AT C TT TG C T GG AG AC AAATT CT GG AG AT AC AAT G AGGT GAAG AA 

GAAAATGGATCCTGGCTTCCCCAAGCTCATCGCAGATGCCTGGAATGCCATCCCCGATAA 

CCTGGATGCCGTCGTGGACCTGCAGGGCGGCGGTCACAGCTACTTCTTCAAGGGTGCCTA 

TTACCTGAAGCTGGAGAACCAAAGTCTGAAGAGCGTGAAGTTTGGAAGCATCAAATCCGA 

CTGGCTAGGCTGCTGAGCTGGCCCTGGCTCCCACAGGCCCTTCCTCTCCACTGCCTTCGA 

TACACCGGGCCTGGAGAACTAGAGAAGGACCCGGAGGGGCCTGGCAGCCGTGCCTTCAGC 

TCTACAGCTAATCAGCATTCTCACTCCTACCTGGTAATTTAAGATTCCAGAGAGTGGCTC 

CTCCCGGTGCCCAAGAATAGATGCTGACTGTACTCCTCCCAGGCGCCCCTTCCCCCTCCA 

ATCCCACCAACCCTCAGAGCCACCCCTAAAGAGATACTTTGATATTTTCAACGCAGCCCT 

GCTTTGGGCTGCCCTGGTGCTGCCACACTTCAGGCTCTTCTCCTTTCACAACCTTCTGTG 

GCTCACAGAACCCTTGGAGCCAATGGAGACTGTCTCAAGAGGGCACTGGTGGCCCGACAG 

CCTGGCACAGGGCAGTGGGACAGGGCATGGCCAGGTGGCCACTCCAGACCCCTGGCTTTT 

CACTGCTGGCTGCCTTAGAACCTTTCTTACATTAGCAGTTTGCTTTGTATGCACTTTGTT 

TTTTTCTTTGGGTCTTGTTTTTTTTTTCCACTTAGAAATTGCATTTCCTGACAGAAGGAC 

TCAGGTTGTCTGAAGTCACTGCACAGTGCATCTCAGCCCACATAGTGATGGTTCCCCTGT 

TCACTCTACTTAGCATGTCCCTACCGAGTCTCTTCTCCACTGGATGGAGGAAAACCAAGC 

CGTGGCTTCCCGCTCAGCCCTCCCTGCCCCTCCCTTCAACCATTCCCCATGGGAAATGTC 

AAC AA G TAT G AAT AAAG AC ACC T AC T GAGTGGC 
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MMP3 

>U78045 HS_MMP_3 s tromelysin 1 

5 

Protein 

MKSLPILLLLCVAVCSAYPLDGAARGEDTSMNLVQKYLENYYDLEKDVKQFVRRKDSG 
PVVKKIREMQKFLGLEVTGKLDSDTLEVMRKPRCGVPDVGHFRTFPGI PKWRKTHLTY 

10 RIVNYTPDLPKDAVDShVEKALKVWEEVTPLTFSRLYEGEADIMISFAVREHGDFYPF 
DGPGNVLAHAYAPGPGINGDAHFDDDEQWTKDTTGTNLFLVAAHEIGHSLGLFHSANT 
EALMYPLYHSLTDL.TRFRLSQDDINGIQ.SLYGPPPDSPETPLVPTEPVPPEPGTPANC 
DPALSFDAVSTLRGEILI FKDRHFWRKSLRKLEPELHLISSFWPSLPSGVDAAYEVTS 
KDLVFIFKGNQFWAIRGNEVRAGYPRGIHTLGFPPTVRKIDAAISDKEKNKTYFFVED 

15 KYWRFDEKRNSMEPGFPKQIAEDFPGIDSKIDAVFEEFGFFYFFTGSSQLEFDPNAKK 
VTHTLKSNSWLNC 

cDNA 

20 >J03209 HS_MMP__3 stromelysin 1 (CDS: 1-1434) 

ATGAAGAGTCTTCCAATCCTACTGTTGCTGTGCGTGGCAGTTTGCTCAGCCTATCCATTG 
GATGGAGCTGCAAGGGGTGAGGACACCAGCATGAACCTTGTTCAGAAATATCTAGAAAAC 
TACTACGACCTCGAAAAAGATGTGAAACAGTTTGTTAGGAG/^AAGGACAGTGGTCCTGTT 
GTTAAAAAAATCCGAGAAATGCAGAAGTTCCTTGGATTGGAGGTGACGGGGAAGCTGGAC 

25 TCCGACACTCTGGAGGTGATGCGCAAGCCCAGGTGTGGAGTTCCTGACGTTGGTCACTTC 
AGAACCTTTCCTGGCATCCCGAAGTGGAGGAAAACCCACCTTACATACAGGATTGTGAAT 
TATACACCAGATTTGCCAAAAGATGCTGTTGATTCTGCTGTTGAGAAAGCTCTGAAAGTC 
TGGGAAGAGGTGACTCCACTCACATTCTCCAGGCTGTATGAAGGAGAGGCTGATATAATG 
ATCTCTTTTGCAGTTAGAGAACATGGAGACTTTTACCCTTTTGATGGACCTGGAAATGTT 

30 TTGGCCCATGCCTATGCCCCTGGGCCAGGGATTAATGGAGATGCCCACTTTGATGATGAT 
GAACAATGGACAAAGGATACAACAGGGACCAATTTATTTCTCGTTGCTGCTCATGAAATT 
GGCCACTCCCTGGGTCTCTTTCACTCAGCCAACACTGAAGCTTTGATGTACCCACTCTAT 
CACTCACTCACAGACCTGACTCGGTTCCGCCTGTCTCAAGATGATATAAATGGCATTCAG 
TCCCTCTATGGACCTCCCCCTGACTCCCCTGAGACCCCCCTGGTACCCACGGAACCTGTC 

35 CCTCCAGAACCTGGGACGCCAGCCAACTGTGATCCTGCTTTGTCCTTTGATGCTGTCAGC 
ACTCTGAGGGGAGAAATCCTGATCTTTAAAGACAGGCACTTTTGGCGCAAATCCCTCAGG 
AAGCTTGAACCTGAATTGCATTTGATCTCTTCATTTTGGCCATCTCTTCCTTCAGGCGTG 
GATGCCGCATATGAAGTTACTAGCAAGGACCTCGTTTTCATTTTTAAAGGAAATCAATTC 
TGGGCCATCAGAGGAAATGAGGTACGAGCTGGATACCCAAGAGGCATCCACACCCTAGGT 

40 TTCCCTCCAACCGTGAGGAAAATCGATGCAGCCATTTCGGATAAGGAAAAGAACAAAACA 
TATTTCTTTGTAGAGGACAAATACTGGAGATTTGATGAGAAGAGAAATTCCATGGAGCCA 
GGCTTTCCCAAGCAAATAGCTGAAGACTTTCCAGGGATTGACTCAAAGATTGATGCTGTT 
TTTGAAGAATTTGGGTTCTTTTATTTCTTTACTGGATCTTCACAGTTGGAGTTTGACCCA 
AATGCAAAGAAAGTGACACACACTTTGAAGAGTAACAGCTGGCTTAATTGTTGA 

45 

MMP7 

>X07819 HS_MMP_7 matrilysin 
Protein 

MRLTVLCAVCLLPGSLALPLPQEAGGMSELQWEQAQDYLKRFYLYDSETKNANSLEAK. 
LKEMQKFFGLPI TGMLNSRVIEIMQKPRCGVPDVAEYSLFPNSPKWTSKWTYRIVSY 
55 TRDLPHITVDRLVSKALNMWGKEIPLHFRKVVWGTADIMIGFARGAHGDSYPFDGPGN 
TLAHAFAPGTGLGGDAHFDEDERWTDGSSLGINFLYAATHELGHSLGMGHSSDPNAVM 



WQ 01/49309 PCT/EBO0/D1935 

14 

YPTYGNGDPQNFKLSQDDIKGIQKLYGKRSNSRKK 



cDNA 

5 >X07819 HS_MMP_7 matrilysin (CDS: 28-831) 

AAGAACAATTGTCTCTGGACGGCAGCTATGCGACTCACCGTGCTGTGTGCTGTGTGCCTG 
CTGCCTGGCAGCCTGGCCCTGCCGCTGCCTCAGGAGGCGGGAGGCATGAGTGAGCTACAG 
TGGGAACAGGCTCAGGACTATCTCAAGAGATTTTATCTCTATGACTCAGAAAC7VAAAAAT 
GCCAACAGTTTAGAAGCCAAACTCAAGGAGATGCAAAAATTCTTTGGCCTACCTATAACT 
10 GGAATGTTAAACTCCCGCGTCATAGAAATAATGCAGAAGCCCAGATGTGGAGTGCCAGAT 
GTTGCAGAATACTCACTATTTCCAAATAGCCCAAAATGGACTTCCAAAGTGGTCACCTAC 
AGGATCGTATCATATACTCGAGACTTACCGCATATTACAGTGGATCGATTAGTGTCAAAG 
GCTTTAAACATGTGGGGCAAAGAGATCCCCCTGCATTTCAGGAAAGTTGTATGGGGAACT 
GCTGACATCATGATTGGCTTTGCGCGAGGAGCTCATGGGGACTCCTACCCATTTGATGGG 
15 CCAGGAAACACGCTGGCTCATGCCTTTGCGCCTGGGACAGGTCTCGGAGGAGATGCTCAC 
TTCGATGAGGATGAACGCTGGACGGATGGTAGCAGTCTAG'GGATTAACTTCCTGTATGCT 
GCAACTCATGAACTTGGCCATTCTTTGGGTATGGGACATTCCTCTGATCCTAATGCAGTG 
ATGtATCCAACCTATGGAAATGGAGATCCCCAAAATTTTAAACTTTCCCAGGATGATATT 
AAAGGCATTCAGAAAGTATATGGAAAGAGAAGTAATTCAAGAAAGAAATAGAAACTTCAG 
20 GCAGAACATCCATTCATTCATTCATTGGATTGTATATCATTGTTGCACAATCAGAATTGA 
TAAGCACTGTTCCTCCACTCCATTTAGCAATTATGTCACCCTTTTTTATTGCAGTTGGTT 
TTTGAATGTCTTTCACTCCTTTTATTGGTTAAACTCCTTTATGGTGTGACTGTGTCTTAT 
TCCATCTATGAGCTTTGTCAGTGCGCGTAGATGTCAATAAATGTTACATACACAAATA 

25 

MMP8. 

>J05556 HS_MMP_8 collagenase 2 
30 Protein 



MFSLKTLPFLLLLHVQISKAFPVSSKEKNTKTVQDYLEKFYQLP 

SNQYQSTRKNGTNVIVEKLKEMQRFFGLNVTGKPNEETLDMMKKPRCGVPDSGGFMLT 
PGNPKWERTNLTYRIRNYT PQLSEAEVERAIKDAFELWSVASPLIFTRISQGEADINI 

35 AFYQRDHGDNSPFDGPNGILAHAFQPGQGIGGDAHFDAEETWTNTSANYNLFLVAAHE 
FGHSLGLAHSSDPGALMYPNYAFRETSNYSLPQDDIDGIQAIYGLSSNPIQPTGPSTP 
KPCDPSLTFDAITTLRGEI1FFKDRYFWRRHPQLQRVEMNFISLFWPSLPTGIQAAYE 
DFDRDLIFLFKGNQYWALSGYDILQGYPKDISNYGFPSSVQAIDAAVFYRSKTYFFVN 
DQ FWRYDNQRQFMEPGYPKS I SGAFPGIESKVDAVFQQEHFFHVFSGPRYYAFDLIAQ 

40 RVTRVARGNKWLNCRYG 



cDNA 



>J05556 HS_MMP_8 collagenase 2 (CDS: 72-1475) 
45 GCTCGCCAGGGAAGGGCCCTACCCAGAGGACAGAAAGAAAGCCAGGAGGGGTAGAGTTTG 
AAGAGAAGATCATGTTCTCCCTGAAGACGCTTCCATTTCTGCTCTTACTCCATGTGCAGA 
TTTCCAAGGCCTTTCCTGTATCTTCTAAAGAGAAAAATACAAAAACTGTTCAGGACTACC 
TGGAAAAGTTCTACCAATTACCAAGCAACCAGTATCAGTCTACAAGGAAGAATGGCACTA 
ATGTGATCGTTGAAAAGCTTAAAGAAATGCAGCGATTTTTTGGGTTGAATGTGACGGGGA 
50 AGCCAAATGAGGAAACTCTGGACATGATGAAAAAGCCTCGCTGTGGAGTGCCTGACAGTG 
GTGGTTTTATGTTAACCCCAGGAAACCCCAAGTGGGAACGCACTAACTTGACCTACAGGA 
TTCGAAACTATACCCCACAGCTGTCAGAGGCTGAGGTAGAAAGAGCTATCAAGGATGCCT 
TTGAACTCTGGAGTGTTGCATCACCTCTCATCTTCACCAGGATCTCACAGGGAGAGGCAG 
ATATCAACATTGCTTTTTACCAAAGAGATCACGGTGACAATTCTCCATTTGATGGACCCA 
55 ATGGAATCCTTGCTCATGCCTTTCAGCCAGGCCAAGGTATTGGAGGAGATGCTCATTTTG 
ATGCCGAAGAAACATGGACCAACACCTCCGCAAATTACAACTTGTTTCTTGTTGCTGCTC 



RN.qnonir* <wn oi4i*v>»A? i > 
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ATGAATTTGGCCATTCTTTGGGGCTCGCTCACTCCTCTGACCCTGGTGCCTTGATGTATC 

CCAACTATGCTTTCAGGGAAACCAGCAACTACTCACTCCCTCAAGATGACATCGATGGCA 

TTCAGGCCATCTATGGACTTTCAAGCAACCCTATCCAACCTACTGGACCAAGCACACCCA 

AACCCTGTGACCCCAGTTTGACATTTGATGCTATCACCACACTCCGTGGAGAAATACTTT 

TCTTTAAAGACAGGTACTTCTGGAGAAGGCATCCTCAGCTACAAAGAGTCGAAATGAATT 

TTATTTCTCTATTCTGGCCATCGCTTCCAACTGGTATACAGGCTGCTTATGAAGATTTTG 

ACAGAGACCTCATTTTCCTATTTAAAGGCAACCAATACTGGGCTCTGAGTGGCTATGATA 

TTCTGCAAGGTTATCCCAAGGATATATCAAACTATGGCTTCCCCAGCAGCGTCCAAGCAA 

TTGACGCAGCTGTTTTCTACAGAAGTAAAACATACTTCTTTGTAAATGACCAATTCTGGA 

GATATGATAACCAAAGACAATTCATGGAGCCAGGTTATCCCAAAAGCATATCAGGTGCCT 

TTCCAGGAATAGAGAGTAAAGTTGATGCAGTTTTCCAGCAAGAACATTTCTTCCATGTCT 

TCAGTGGACCAAGATATTACGCATTTGATCTTATTGCTCAGAGAGTTACCAGAGTTGCAA 

GAGGCAATAAATGGCTTAACTGTAGATATGGCTGAAGCAAAATCAAATGTGGCTGTATCC 

ACTTTCAGAATGTTGAAGGGAAGTTCAGCATGCATTTTCGTTACATTGTGTCCTGCTTAT 

ACTTTTCTCAATATTAAGTCATTGTTTCCCATCACTGTATCCATTCTACCTGTCCTCCGT 

GAAAATATGTTTGGAATATTCCACTATTTGCAGAGGCTTATTCAGTTCTTACACATTCCA 

TCTTACATTAGTGATTCCATCAAAGAGAAGGAAAGTAAGCCTTTTTGTCACCTCAATATT 

TACTATTTCAATACTTACATATCTGACTTCTAGGATTTATTGTTATATTACTTGCCTATC 

TGACTTCATACATCCCTCAGTTTCTTAAAATGTCCTATGTATATCTTCTACATGCAATTT 

AGAACTAGATTTTGGTTAGAAGTAAGGATTATAAACAACCTAGACAGTACCCTTGGCCTT 

TACAG?lAAATATGGTGCTGTTTTCTACCCTTGGAAAGAAATGTAGATGATATGTTTCGTG 

GGTTGAATTGTGTCCCCCATAAAAGATATGTTGAAGTTCTAACCCCAGGTACCCATGAAT 

GTGAGCTTACCAGGGTCTTTGCAGATGTAATTAGTTAAGTTAAGGTGAGATCACACTGAA 

TTAGGGTGGGCTCTAAATCCATTATGACTGTTGTTCTTATAAGAAGAAGAGAGCATAGCC 

ACCTAGGGGAGGAGGCCGTGTGAAGACAGAGGCAGAGATTGGAGTGACGCATCTCCAAGC 

CAA 



MMP9 

>J0507X) HS_MMP_9 gelatinase B 
Protein 

MSLWQPLVLVLLVLGCCFAAPRQRQSTLVLFPGDLRTNLTDRQLAEEYLYRYGYTRVA 
EMRGESKSLGPALLLLQKQLSLPETGELDSATLKAMRTPRCGVPDLGRFQTFEGDLKW 
HHHNITYWIQNYSEDLPRAVIDDAFARAFALWSAVTPLTFTRVYSRDADIVIQFGVAE 
HGDGYPFDGKDGLLAHAFPPGPGIQGDAHFDDDELWSLGKGWVPTRFGNADGAACHF 
PFIFEGRSYSACTTDGRSDGLPWCSTTANYDTDDRFGFCPSERLYTRDGNADGKPCQF 
PFIFQGQSYSACTTDGRSDGYRWCATTANYDRDKLFGFCPTRADSTVMGGNSAGELCV 
FPFTFLGKEYSTCTSEGRGDGRLWCATTSNFDSDKKWGFCPDQGYSLFLVAAHEFGHA 
LGLDHSSVPEALMYPMYRFTEGPPLHKDDVNGIRHLYGPRPEPEPRPPTTTTPQPTAP 
PTVCPTGPPTVHPSERPTAGPTGPPSAGPTGPPTAGPSTATTVPLSPVDDACNVNIFD 
AIAEIGNQLYLFKDGKYWRFSEGRGSRPQGPFLIADKWPALPRKLDSVFEEPLSKKLF 
FFSGRQVWVYTGASVLGPRRLDKLGLGADVAQVTGALRSGRGKMLLFSGRRLWRFDVK 
AQMVDPRSASEVDRMFPGVPLDTHDVFQYREKAYFCQDRFYWRVSSRSELNQVDQVGY 
VTYDILQCPED 

cDNA 

>J05070 HS_MMP_9 gelatinase B (CDS: 20-2143) 

AGACACCTCTGCCCTCACCATGAGCCTCTGGCAGCCCCTGGTCCTGGTGCTCCTGGTGCT 
GGGCTGCTGCTTTGCTGCCCCCAGACAGCGCCAGTCCACCCTTGTGCTCTTCCCTGGAGA 
CCTGAGAACCAATCTCACCGACAGGCAGCTGGCAGAGGAATACCTGTAC'CGCTATGGTTA 
CACTCGGGTGGCAGAGATGCGTGGAGAGTCGAAATCTCTGGGGCCTGCGCTGCTGCTTCT 
CCAGAAGCAACTGTCCCTGCCCGAGACCGGTGAGCTGGATAGCGCCACGCTGAAGGCCAT 
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GCGAACCCCACGGTGCGGGGTCCCAGACCTGGGCAGATTCCAAACCTTTGAGGGCGACCT 
CAAGTGGCACCACCACAACATCACCTATTGGATCCAAAACTACTCGGAAGACTTGCCGCG 
GGCGGTGATTGACGACGCCTTTGCCCGCGCCTTCGCACTGTGGAGCGCGGTGACGCCGCT 
CACCTTCACTCGCGTGTACAGCCGGGACGCAGACATCGTCATCCAGTTTGGTGTCGCGGA 
5 GCACGGAGACGGGTATCCCTTCGACGGGAAGGACGGGCTCCTGGCACACGCCTTTCCTCC 
TGGCCCCGGCATTCAGGGAGACGCCCATTTCGACGATGACGAGTTGTGGTCCCTGGGCAA 
GGGCGTCGTGGTTCCAACTCGGTTTGGAAACGCAGATGGCGCGGCCTGCCACTTCCCCTTft 
CATCTTCGAGGGCCGCTCCTACTCTGCCTGCACCACCGACGGTCGCTCCGACGGCTTGCC 
CTGGTGCAGTACCACGGCCAACTACGACACCGACGACCGGTTTGGCTTCTGCCCCAGCGA 
0 GAGACTCTACACCCGGGACGGCAATGCTGATGGGAAACCCTGCCAGTTTCCATTCATCTT • 
CCAAGGCC7U\TCCTACTCCGCCTGCACCACGGACGGTCGCTCCGACGGCTACCGCTGGTG 
CGCCACCACCGCCAACTACGACCGGGACAAGCTCTTCGGCTTCTGCCCGACCCGAGCTGA 
CTCGACGGTGATGGGGGGCAACTCGGCGGGGGAGCTGTGCGTCTTCCCCTTCACTTTCCT 
GGGTAAGGAGTACTCGACCTGTACCAGCGAGGGCCGCGGAGATGGGCGCCTCTGGTGCGC 
5 TACCACCTCGAACTTTGACAGCGACAAGAAGTGGGGCTTCTGCCCGGACCAAGGATACAG 
TTTGTTCCTCGTGGCGGCGCATGAGTTCGGCCACGCGCTGGGCTTAGATCATTCCTCAGT 
GCCGGAGGCGCTCATGTACCCTATGTACCGCTTCACTGAGGGGCCCCCCTTGCATAAGGA 
CGACGTGAATGGCATCCGGCACCTCTATGGTCCTCGCCCTGAACCTGAGCCACGGCCTCC 
AACCACCACCACACCGCAGCCCACGGCTCCCCCGACGGTCTGCCCCACCGGACCCCCCAC 
) TGTCCACCCCTCAGAGCGCCCCACAGCTGGCCCCACAGGTCCCCCCTCAGCTGGCCCCAC 
AGGTCCCCCCACTGCTGGCCCTTCTACGGCCACTACTGTGCCTTTGAGTCCGGTGGACGA 
TGCCTGCAACGTGAACATCTTCGACGCCATCGCGGAGATTGGGAACCAGCTGTATTTGTT 
CAAGGATGGGAAGTACTGGCGATTCTCTGAGGGCAGGGGGAGCCGGCCGCAGGGCCCCTT 
CCTTATCGCCGACAAGTGGCCCGCGCTGCCCCGCAAGCTGGACTCGGTCTTTGAGGAGCC 
GCTCTCCAAGAAGCTTTTCTTCTTCTCTGGGCGCCAGGTGTGGGTGTACACAGGCGCGTC 
GGTGCTGGGCCCGAGGCGTCTGGACAAGCTGGGCCTGGGAGCCGACGTGGCCCAGGTGAC 
CGGGGCCCTCCGGAGTGGCAGGGGGAAGATGCTGCTGTTCAGCGGGCGGCGCCTCTGGAG 
GTTCGACGTGAAGGCGCAGATGGTGGATCCCCGGAGCGCCAGCGAGGTGGACCGGATGTT 
CCCCGGGGTGCCTTTGGACACGCACGACGTCTTCCAGTACCGAGAGAAAGCCTATTTCTG 
CCAGGACCGCTTCTACTGGCGCGTGAGTTCCCGGAGTGAGTTGAACCAGGTGGACCAAGT 
, GGGCTACGTGACCTATGACATCCTGCAGTGCCCTGAGGACTAGGGCTCCCGTCCTGCTTT 
GCAGTGCCATGTAAATCCCCACTGGGACCAACCCTGGGGAAGGAGCCAGTTTGCCGGATA 
CAAACTGGTATTCTGTTCTGGAGGAAAGGGAGGAGTGGAGGTGGGCTGGGCCCTCTCTTC 
TCACCTTTGTTTTTTGTTGGAGTGTTTCTAATAAACTTGGATTCTCTAACCTTT 



MMP10 

>X07820 HS_MMP_10 stromelysin 2 
Protein 

MMHLAFLVLLCLPVCSAYPLSGAAKEEDSNKDLAQQYLEKYYNLEKDVKQFRRKDSNL 
IVKKIQGMQKFLGLEVTGKLDTDTLEVMRKPRCGVPDVGHFSSFPGMPKWRKTHLTYR 
IVNYTPDLPRDAVDSAIEECALKVWEEVTPLTFSRLYEGEADIMISFAVKEHGDFYSFD 
GPGHSLAHAYPPGPGLYGDIHFDDDEKWTEDASGTNLFLVAAHELGHSLGLFHSANTE 
ALMYPLYNSFTELAQFRLSQDDVNGIQSLYGPPPASTEEPLVPTKSVPSGSEMPAKCD 
PALSFDAISTLRGEYLFFKDRYFWRRSHWNPEPEFHLISAFWPSLPS YLDAAYEVNSR 
DTVFI FKGNE FWAI RGNE VQAG YPRG I HTLGFPPT IRKI DAAVS DKEKKKT YFFAADK 
YWRFDENSQSMEQGFPRLIADDFPGVEPKVDAVLQAFGFFYFFSGSSQFEFDPNARMV 
THILKSNSWLHC 

cDNA 

>X07820 HS_MMP_10 stromelysin 2 (CDS: 23-1453) 

AAAGAAGGTAAGGGCAGTGAGAATGATGCATCrTGCATTCCTTGTGCTGTTGTGTCTGCC 
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AGTCTGCTCTGCCTATCCTCTGAGTGGGGCAGCAAAAGAGGAGGACTCCAACAAGGATCT 

TGCCCAGCAATACCTAGAAAAGTACTACAACCTCGAAAAGGATGTGAAACAGTTTAGAAG 

AAAGGACAGTAATCTCATTGTTAAAAAAATCCAAGGAATGCAGAAGTTCCTTGGGTTGGA 

GGTGACAGGGAAGCTAGACACTGACACTCTGGAGGTGATGCGCAAGCCCAGGTGTGGAGT 

TCCTGACGTTGGTCACTTCAGCTCCTTTCC.TGGCATGCCGAAGTGGAGGAAAACCCACCT 

TACATACAGGATTGTGAATTATACACCAGATTTGCCAAGAGATGCTGTTGATTCTGCCAT 

TGAGAAAGCTCTGAAAGTCTGGGAAGAGGTGACTCCACTCACATTCTCCAGGCTGTATGA 

AGGAGAGGCTGATATAATGATCTCTTTCGCAGTTAAAGAACATGGAGACTTTTACTCTTT 

TGATGGCCCAGGACACAGTTTGGCTCATGCCTACCCACCTGGACCTGGGCTTTATGGAGA 

TATTCACTTTGATGATGATGAAAAATGGACAGAAGATGCATCAGGCACCAATTTATTCCT 

CGTTGCTGCTCATGAACTTGGCCACTCCCTGGGGCTCTTTCACTCAGCCAACACTGAAGC" 

TTTGATGTACCCACTCTACAACTCATTCACAGAGCTCGCCCAGTTCCGCCTTTCGCAAGA 

TGATGTGAATGGCATTCAGTCTCTCTACGGACCTCCCCCTGCCTCTACTGAGGAACCCCT 

GGTGCCCACAAAATCTGTTCCTTCGGGATCTGAGATGCCAGCCAAGTGTGATCCTGCTTT 

GTCCTTCGATGCCATCAGCACTCTGAGGGGAGAATATCTGTTCTTTT^AAGACAGATATTT 

TTGGCGAAGATCCCACTGGAACCCTGAACCTGAATTTCATTTGATTTCTGCATTTTGGCC 

CTCTCTTCCATCATATTTGGATGCTGCATATGAAGTTAACAGCAGGGACACCGTTTTTAT 

TTTTAAAGGAAATGAGTTCTGGGCCATCAGAGGAAATGAGGTACAAGCAGGTTATCCAAG 

AGGCATCCATACCCTGGGTTTTCCTCCAACCATAAGGAAAATTGATGCAGCTGTTTCTGA 

CAAGGAAAAGAAGAAAACATACTTCTTTGCAGCGGACAAATACTGGAGATTTGATGAAAA 

TAGCCAGTCCATGGAGCAAGGCTTCCCTAGACTAATAGCTGATGACTTTCCAGGAGTTGA 

GCCTAAGGTTGATGCTGTATTACAGGCATTTGGATTTTTCTACTTCTTCAGTGGATCATC 

ACAGTTTGAGTTTGACCCCAATGCCAGGATGGTGACACACATATTAAAGAGTAACAGCTG 

GTTACATTGCTAGGCGAGATAGGGGGAAGACAGATATGGGTGTTTTTAATAAATCTAATA 

ATTATTCATCTAATGTATTATGAGCCAAAATGGTTAATTTTTCCTGCATGTTCTGTGACT 

GAAGAAGATGAGCCTTGCAGATATCTGCATGTGTCATGAAGAATGTTTCTGGAATTCTTC 

ACTTGCTTTTGAATTGCACTGAACAGAATTAAGAAATACTCATGTGCAATAGGTGAGAGA 

ATGTATTTTCATAGATGTGTTATTACTTCCTCAATAAAAAGTTTTATTTTGGGCCTGTTC 

CTT 



MMP11 

>X577 66 HS_MMP_11 stromelysin 3 
Protein 

. MAP AAWLRS AAARALL P PMLLLLLQ P P PLLARAL P P D VHHLH AERRG PQ PWHAAL PS S 
PAPAPATQEAPRPASSLRPPRCGVPDPSDGLSARNRQKRFVLSGGRWEKTDLTYRILR 
FPWQLVQEQVRQTMAEALKVWSDVTPLTFTEVHEGRADIMIDFARYWHGDDLPFDGPG 
GILAHAFFPKTHREGDVHFDYDETWTIGDDQGTDLLQVAAHEFGHVLGLQHTTAAKAIi 
MSAFYTFRYPLSLSPDDCRGVQHLYGQPWPTVTSRT PALGPQAGI DTNEIAPLEPDAP 
PDACEASFDAVSTIRGELFFFKAGFVWRLRGGQLQPGYPALASRHWQGLPSPVDAAFE 
DAQGHIWFFQGAQYWVYDGEKPVLGPAPLTELGLVRFPVHAALVWGPEKNKIYFFRGR 
DYWRFHPSTRRVDSPVPRRATDWRGVPSEIDAAFQDADGYAYFLRGRLYWKFDPVKVK 
ALEGFPRLVGPDFFGCAEPANTFL 

cDNA 



>X57766 HS_MMP_11 stromelysin 3 (CDS: 10-1476) 

CCGGGGCGGATGGCTCCGGCCGCCTGGCTCCGCAGCGCGGCCGCGCGCGCCCTCCTGCCC 
CCGhTGCTGCTGCTGCTGCTCCAGCCGCCGCCGCTGCTGGCCCGGGCTCTGCCGCCGGAC 
GTCCACCACCTCCATGCCGAGAGGAGGGGGCCACAGCCCTGGCATGCAGCCCTGCCCAGT 
AGCCCGGCACCTGCCCCTGCCACGCAGGAAGCCCCCCGGCCTGCCAGCAGCCTCAGGCCT 
CCCCGCTGTGGCGTGCCCGACCCATCTGATGGGCTGAGTGCCCGC7\ACCGACAGAAGAGG 
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TTCGTGCTTTCTGGCGGGCGCTGGGAGAAGACGGACCTCACCTACAGGATCCTTCGGTTC 
CCATGGCAGTTGGTGCAGGAGCAGGTGCGGCAGACGATGGCAGAGGCCCTAAAGGTATGG 
AGCGATGTGACGCCACTCACCTTTACTGAGGTGCACGAGGGCCGTGCTGACATCATGATC 
GACTTCGCCAGGTACTGGCATGGGGACGACCTGCCGTTTGATGGGCCTGGGGGCATCCTG 
5 GCCCATGCCTTCTTCCCC7VAGACTCACCGAGAAGGGGATGTCCACTTCGACTATGAT GAG 
ACCTGGACTATCGGGGATGACCAGGGCACAGACCTGCTGCAGGTGGCAGCCCATGAATTT 
GGCCACGTGCTGGGGCTGCAGCACACAACAGCAGCCAAGGCCCTGATGTCCGCCTTCTAC 

acctttcgctacccactgagtctcagcccagatgactgcaggggcgttcaacacctatat 
ggccagccctggcccactgtcacctccaggaccccagccctgggcccccaggctgggata 

10 gacaccaatgagattgcaccgctggagccagacgccccgccagatgcctgtgaggcctcc 
tttgacgcggtctccaccatccgaggcgagctctttttcttcaaagcgggctttgtgtgg 
cgcctccgtgggggccagctgcagcccggctacccagcattggcctctcgccactggcag 
ggactgcccagccctgtggacgctgccttcgaggatgcccagggccacatttggttcttc 
caaggtgctcagtactgggtgtacgacggtgaaaagccagtcctgggccccgcacccctc 

15 accgagctgggcctggtgaggttcccggtccatgctgccttggtctggggtcccgagaag 
aacaagatctacttcttccgaggcagggactactggcgtttccaccccagcacccggcgt 
gtagacagtcccgtgccccgcagggccactgactggagaggggtgccctctgagatcgac 
gctgccttccaggatgctgatggctatgcctacttcctgcgcggccgcctctactggaag 
tttgaccctgtgaaggtgaaggctctggaaggcttcccccgtctcgtg"6gtcctgagttc 
20 tttggctgtgccgagcctgccaacactttcctctgaccatggcttggatgccctcagggg 
tgctgacccctgccaggccacgaatatcaggctagagacccatggccatctttgtggctg 
tgggcaccaggcatgggactgagcccatgtctcctgcagggggatggggtggggtacaac 
caccatgacaactgccgggagggccacgcaggtcgtggtcacctgccagcgactgtctca 
gactgggcagggaggctttggcatgacttaagaggaagggcagtcttgggacccgctatg 
25 caggtcctggcaaacctggctgccctgtctcatccctgtccctcagggtagcaccatggc 

AGGACTGGGGGAACTGGAGTGTCCTTGCTGTATCCCTGTTGTGAGGTTCCTTCCAGGGGC 
TGGCACTGAAGCAAGGGTGCTGGGGCCCCATGGCCTTCAGCCCTGGCTGAGCAACTGGGC 
TGTAGGGCAGGGCCACTTCCTGAGGTCAGGTCTTGGTAGGTGCCTGCATCTGTCTGCCTT 
CTGGCTGACAATCCTGGAAATCTGTTCTCCAGAATCCAGGCCAAAAAGTTCACAGTCAAA 
30 TGGGGAGGGGTATTCTTCATGCAGGAGAGCCCAGGCCCTGGAGGCTGCAACATACCTCAA 
TCCTGTCCCAGGCCGGATCCTCCTGAAGCCCTTTTCGCAGCACTGCTATCCTCCAAAGCC 
ATTGTAAATGTGTGTACAGTGTGTATAAACCTTCTTCTTCTTTTTTTTTTTTAAACTGAG 
GATTGTCATTAAACACAGTTGTTTTCT 

35 

MMP12 

>L23808 HS_MMP_12 metalloelas tase 
40 Protein 

MKFLLILLLQATASGALPLNSSTSLEKNNVLFGERYLEKFYGLEINKLPVTKMKYSGN 
LMKEKIQEMQHFLGLKVTGQLDTSTLEMMHAPRCGVPDLHHFREMPGGPVWRKHYITY 
RI NNYTPDMNRE D VD YAI RKAFQVWS NVT PLKFS KI NTGMADI L VVFARGAHGDFHAF 

45 DGKGGILAHAFGPGSGIGGDAHFDEDEFWTTHSGGTNLFLTAVHEIGHSLGLGHSSDP 
KAVMFPTYKYVDINTFRLSADDIRGIQSLYGDPKENQRLPNPDNSEPALCDPNLSFDA 
VTTVGNKIFFFKDRFFWLKVSERPKTSVNLISSLWPTLPSGIEAAYEIEARNQVFLFK 
DDKYWLISNLRPEPNYPKSIHSFGFPNFVKKIDAAVFNPRFYRTYFFVDNQYWRYDER 
RQMMDPGYPKLI TKNFQGIGPKIDAVFYSKNKYYYFFQGSNQFE YD FLLQRITKTLKS 

50 NSWFGC 

cDNA 

>L23808 HS_MMP_12" metalloelastase (CDS: 13-1425) 
55 TAGAAGTTTACAATGAAGTTTCTTCTAATACTGCTCCTGCAGGCCACTGCTTCTGGAGCT 
CTTCCCCTGAACAGCTCTACAAGCCTGGAAAAAAATAATGTGCTATTTGGTGAGAGATAC 



WO 01/49309 PC17IB00/01935 

19 

TTAGAAAAATTTTATGGCCTTGAGATAAACAAACTTCCAGTGACAAAAATGAAATATAGT 

GGAAACTTAATGAAGGAAAAAATCCT^AGAAATGCAGCACTTCTTGGGTCTGAAAGTGACC 

GGGCAACTGGACACATCTACCCTGGAGATGATGCACGCACCTCGATGTGGAGTCCCCGAT 

CTCCATCATTTCAGGGAAATGCCAGGGGGGCCCGTATGGAGGAAACATTATATCACCTAC 

AGAATCAATAATTACACACCTGACATGAACCGTGAGGATGTTGACTACGCAATCCGGAAA 

GCTTTCCAAGTATGGAGTAATGTTACCCCCTTGAAATTCAGCAAGATTAACACAGGCATG 

GCTGACATTTTGGTGGTTTTTGCCCGTGGAGCTCATGGAGACTTCCATGCTTTTGATGGC 

AAAGGTGGAATCCTAGCCCATGCTTTTGGACCTGGATCTGGCATTGGAGGGGATGCACAT 

TTCGATGAGGACGAATTCTGGACTACACATTCAGGAGGCACAAACTTGTTCCTCACTGCT 

GTTCACGAGATTGGCCATTCCTTAGGTCTTGGCCATTCTAGTGATCCAAAGGCTGTAATG- 

TTCCCCACCTACAAATATGTCGACATCAACACATTTCGCCTCTCTGCTGATGACATACGT 

GGCATTCAGTCCCTGTATGGAGACCCAAAAGAGAACCAACGCTTGCCAAATCCTGACAAT 

TCAGAACCAGCTCTCTGTGACCCCAATTTGAGTTTTGATGCTGTCACTACCGTGGGAAAT 

AAGATCTTTTTCTTCAAAGACAGGTTCTTCTGGCTGAAGGTTTCTGAGAGACCAAAGACC 

AGTGTTAATTTAATTTCTTCCTTATGGCCAACCTTGCCATCTGGCATTGAAGCTGCTTAT 

GAAATTGAAGCCAGAAATCAAGTTTTTCTTTTTAAAGATGACAAATACTGGTTAATTAGC 

AATTTAAGACCAGAGCCAAATTATCCCAAGAGCATACATTCTTTTGGTTTTCCTAACTTT 

GTGAAAAAAATTGATGCAGCTGTTTTTAACCCACGTTTTTATAGGACCTACTTCTTTGTA 

GATAAGCAGTATTGGAGGTATGATGAAAGGAGACAGATGATGGACCCTGGTTATCCCAAA 

CTGATTACCAAGAACTTCCAAGGAATCGGGCCTAAAATTGATGCAGTCTTCTATTCTAAA 

AACAAATACTACTATTTCTTCCAAGGATCTAACCAATTTGAATATGACTTCCTACTCCAA 

CGTATCACCAAAACACTGAAAAGCAATAGCTGGTTTGGTTGTTAGAAATGGTGTAATTAA 

TGGTTTTTGTTAGTTCACTTCAGCTTAATAAGTATTTATTGCATATTTGCTATGTCCTCA 

GTGTACCACTACTTAGAGATATGTATCATAAAAATAAAATCTGTAAACCATAGGTAATGA 

TTATATAAAATACATAATATTTTTCAATTTTGAAAACTCTAATTGTCCATTCTTGCTTGA 

CTCTACTATTAAGTTTGAAAATAGTTACCTTCAAAGCAAGATAATTCTATTTGAAGCATG 

CTCTGTAAGTTGCTTCCTAACATCCTTGGACTGAGAAATTATACTTACTTCTGGCATAAC 

TAAAATTAAGTATATATATTTTGGCTCAAATAAAATTG 



MMP13 / 

>X75308 HS_MMP_13 collagenase 3 

Protein 

MHPGVLAAFLFLSWTHCRALPLPSGGDEDDLSEEDLQFAERyLRSYYHPTNLAGILKE 
NAASSMTERLREMQSFFGLEVTGKLDDNTLDVMKKPRCGVPDVGEYNVFPRTLKWSKM 
NLTYRIVNYTPDMTHSEVEKAFKKAFKVWSDVTPLNFTRLHDGIADIMISFGIKEHGD 
FYPFDGPSGLLAHAFPPGPNYGGDAHFDDDETWTSSSKGYNLFLVAAHEFGHSLGLDH 
SKDPGALMFPIYTYTGKSHFMLPDDDVQGIQSLYGPGDEDPNPKHPKTPDKCDPSLSL 
DAITSLRGETMIFKDRFFWRLHPQQVDAELFLTKS FWPELPNRIDAAYEHPSHDLI FI 
FRGRKFWALNGYDILEGYPKKISELGLPKEVKKISAAVHFEDTGKTLLFSGNQVWRYD 
DTNHIMDKDYPRLIEEDFPGIGDKVDAVYEKNGYI YFFNGPIQFEYSIWSNRIVRVMP 

ANSILWC 
cDNA 

>X75308 HS_MMP_13 collagenase 3 (CDS: 5-1420) 

CAAGATGCATCCAGGGGTCCTGGCTGCCTTCCTCTTCTTGAGCTGGACTCATTGTCGGGC 
CCTGCCCCTTCCCAGTGGTGGTGATGAAGATGATTTGTCTGAGGAAGACCTCCAGTTTGC 
AGAGCGCTACCTGAGATCATACTACCATCCTACAAATCTCGCGGGAATCCTGAAGGAGAA 
TGCAGCAAGCTCCATGACTGAGAGGCTCCGAGAAATGCAGTCTTTCTTCGGCTTAGAGGT 
GACTGGCAAACTTGACGATAACACCTTAGATGTCATGAAAAAGCCAAGATGCGGGGTTCC 
TGATGTGGGTGAATACAATGTTTTCCCTCGAACTCTTAAATGGTCCAAAATGAATTTAAC 
CTACAGAATTGTGAATTACACCCCTGATATGACTCATTCTGAAGTCGAAAAGGCATTCAA 
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AAAAGCCTTCAAAGTTTGGTCCGATGTAACTCCTCTGAATTTTACCAGACTTCACGATGG 
CATTGCTGACATCATGATCTCTTTTGGAATTAAGGAGCATGGCGACTTCTACCCATTTGA 
TGGGCCCTCTGGCCTGCTGGCTCATGCTTTTCCTCCTGGGCCAAATTATGGAGGAGATGC 
CCATTTTGATGATGATGAAACCTGGACAAGTAGTTCCAAAGGCTACAACTTGTTTCTTGT 
5 TGCTGCGCATGAGTTCGGCCACTCCTTAGGTCTTGACCACTCCAAGGACCCTGGAGCACT 
GATGTTTCCTATCTACACCTACACCGGCAAAAGCCACTTTATGCTTCCTGATGACGATGT 
ACAAGGGATCCAGTCTCTCTATGGTCCAGGAGATGAAGACCCCAACCCT7WVCATCCAAA 
AACGCCAGACAAATGTGACCCTTCCTTATCCCTTGATGCCATTACCAGTCTGCGAGGAGA 
AACAATGATCTTTAAAGACA'GATTCTTCTGGCGCCTGCATCCTCAGCAGGTTGATGCGGA 
1 0 GCTGTTTTTAACGAAATCATTTTGGCCAGAACTTCCCAACCGTATTGATGCTGCATATGA 
GCACCCTTCTCATGACCTCATCTTCATCTTCAGAGGTAGAAAATTTTGGGCTCTTAATGG 
TTATGACATTCTGGAAGGTTATCCCAAAAAAATATCTGAACTGGGTCTTCCAAAAGAAGT 
TAAGAAGATAAGTGCAGCTGTTCACTTTGAGGATACAGGCAAGACTCTCCTGTTCTCAGG 
AAACCAGGTCTGGAGATATGATGATACTAACCATATTATGGATAAAGACTATCCGAGACT 
15 AATAGAAGAAGACTTCCCAGGAATTGGTGATAAAGTAGATGCTGTCTATGAGAAAAATGG 
TTATATCTATTTTTTCAACGGACCCATACAGTTTGAATACAGCATCTGGAGTAACCGTAT 
TGTTCGCGTCATGCCAGCAAATTCCATTTTGTGGTGTTAAGTGTCTTTTTAAAAATTGTT 
ATTTAAATCCTGAAGAGCATTTGGGGT7VATACTTCCAGAAGTGCGGGGTAGGGGAAGAAG 
AGCTATCAGGAGAAAGCTTGGTTCTGTGAACAAGCTTCAGTAAGTTATCTTTGAATATGT 
20 AGTATCTATATGACTATGCGTGGCTGGAACCACATTGAAGAATGTTAGAGTAATGAAATG 
GAGGATCTCTAAAGAGCATCTGATTCTTGTTGCTGTACAAAAGCAATGGTTGATGATACT 
TCCCACACCACAAATGGGACACATGGTCTGTCAATGAGAGCATAATTTAAAAATATATTT 
ATAAGGAAATTTTACAAGGGCATAAAGTAAATACATGCATATAATGAATAAATCATTCTT 
ACTAAAAAGTATAAAATAGTATGAAAATGGAAATTTGGGAGAGCCATACATAAAAGA7VAT 
25 AAACCAAAGGAAAATGTCTGTAATAATAGACTGTAACTTCCAAATAAATAATTTTCATTT 
TGCACTGAGGATATTCAGATGTATGTGCCCTTCTTCACACAGACACTAACGAAATATCAA 
AGTCATTAAAGACAGGAGACAAAAGAGCAGTGGTAAGAATAGTAGATGTGGCCTTTGAAT 
TCTGTTTAATTTTCACTTTTGGCAATGACTCAAAGTCTGCTCTCATATAAGACAAATATT 
CCTTTGCATATTATAAAGGATAAAGAAGGATGATGTCTTTTTATTAAAATATTTCAGGTT 
30 CTTCAGAAGTCACACATTACAAAGTTAAAATTGTTATCAAAATAGTCTAAGGCCATGGCA 
TCCCTTTTTCATAAATTATTTGATTATTTAAGACTAAAAGTTGCATTTTAACCCTATTTT 
ACCTAGCTAATTATTTAATTGTCCGGTTTGTCTTGGATATATAGGCTATTTTCTAAAGAC 
TTGTATAGCATGAAATAAAATATATCTTATAAAGTGGAAGTATGTATATTAAAAAAGAGA 
CATCCAAATTTTTTTTTAAAGCAGTCTACTAGATTGTGATCCCTTGAGATATGGAAGGAT 
35 GCCTTTTTTTCTCTGCATTTAAAAAAATCCCCCAGCACTTCCCACAGTGCCTATTGATAC 
TTGGGGAGGGTGCTTGGCACTTATTGAATATATGATCGGCCATCAAGGGAAGAACTATTG 
TGCTCAGAGACACTGTTGATAAAAACTCAGGCAAAGAAAATGAAATGCATATTTGCAAAG 
TGTATTAGGAAGTGTTTATGTTGTTTATAATAAAAATATATTTTCAACAGAAAAAAAA 

40 

MMP14 

>D2 6512 HS_MMP_14 MT-MMP-1 
45 Protein 

MS PAPRPSRCLLLPLLTLGTALASLGSAQSSSFSPEAWLQQYGYLPPGDLRTHTQRSP 
QSLSAAIAAMQKFYGLQVTGKADADTMKAMRRPRCGVPDKFGAEIKANVRRKRYAIQG 
LKWQHNEITFCIQNYTPKVGEYATYEAIRKAFRVWESATPLRFREVPYAYIREGHBKQ 

50 ADIMIFFAEGFHGDSTPFDGEGGFLAHAYFPGPNIGGDTHFDSAEPWTVRNEDLNGND 
IFLVAVHELGHALGLEHSSDPSAIiyiAPFYQWMDTENFVLPDDDRRGIQQLYGGESGFP 
TKMPPQPRTTSRPSVPDKPKNPTYGPNICDGNFDTVAMLRGEMFVFKKRWFWRVRNNQ 
VMDGYPMPIGQFWRGLPASINTAYERKDGKFVFFKGDKHWVFDEASLEPGYPKHIKEL 
GRGLPTDKIDAALFWMPNGKTYFFRGNKYYRFNEELRAVDSEYPKNIKVWEGIPESPR 

55 GSFMGSDEVFTYFYKGNKYWKFNNQKLKVEPGYPKSALRDWMGCPSGGRPDEGTEEET 
EVIIIEVDEEGGGAVSAAAWLPVLLLLLVLAVGLAVFFFRRHGTPRRLLYCQRSLLD 
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KV 

cDNA 

5 >D26512 HS_MMP_14 MT-MMP-1 (CDS: 112-1860) 

AGTTCAGTGCCTACCGAAGACAAAGGCGCCCCGAGGGAGTGGCGGTGCGACCCCAGGGCG 
TGGGCCCGGCCGCGGAGCCACACTGCCCGGCTGACCCGGTGGTCTCGGACCATGTCTCCC 
GCCCCAAGACCCTCCCGTTGTCTCCTGCTCCCCCTGCTCACGCTCGGCACCGCGCrCGCC 
TCCCTCGGCTCGGCCCAAAGCAGCAGCTTCAGCCCCGAAGCCTGGCTACAGCAATATGGC 
10 TACCTGCCTCCCGGGGACCTACGTACCCACACACAGCGCTCACCCCAGTCACTCTCAGCG 
GCCATCGCTGCCATGCAGAAGTTTTACGGCTTGCAAGTAACAGGCAAAGCTGATGCAGAC 
ACCATGAAGGCCATGAGGCGCCCCCGATGTGGTGTTCCAGACAAGTTTGGGGCTGAGATC 
AAGGCCAATGTTCGAAGGAAGCGCTACGCCATCCAGGGTCTCAAATGGCAACATAATGAA 
ATTACTTTCTGCATCCAGAATTACACCCCCAAGGTGGGCGAGTATGCCACATACGAGGCC 
15 P.TTCGCPAGGCGTTCCGCGTGTGGGAGAGTGCCACACCACTGCGCTTCCGCGAGGTGCCC 
TATGCCTACATCCGTGAGGGCCATGAGAAGCAGGCCGACATCATGATCTTCTTTGCCGAG 
GGCTTCCATGGCGACAGCACGCCCTTCGATGGTGAGGGCGGCTTCCTGGCCCATGCCTAC 
TTCCCAGGGCCCAACATTGGAGGAGACACCCACTTTGACTCTGCCGAGCCTTGGACTGTC 
AGGAATGAGGATCTGAATGGAAATGACATCTTCCTGGTGGCTGTGCACGAGCTGGGCCAT 
20 GCCCTGGGGCTCGAGCATTCCAGTGACCCCTCGGCCATCATGGCACCCTTTTACCAGTGG 
ATGGACACGGAGAATTTTGTGCTTCCCGATGATGACCGCCGGGGCATCCAGCAACTTTAT 
GGGGGTGAGTCAGGGTTCCCCACCAAGATGCCCCCTCAACCCAGGACTACCTCCCGGCCT 
TCTGTTCCTGATAAACCCAAAAACCCCACCTATGGGCCCAACATCTGTGACGGGAACTTT 
GACACCGTGGCCATGCTCCGAGGGGAGATGTTTGTCTTCAAGAAGCGCTGGTTCTGGCGG 
25 GTGAGGAAT7^CCAAGTGATGGATGGATACCCAATGCCCATTGGCCAGTTCTGGCGGGGC 
CTGCCTGCGTCCATCAACACTGCCTACGAGAGGAAGGATGGCAAATTCGTCTTCTTCAAA 
GGAGACAAGCATTGGGTGTTTGATGAGGCGTCCCTGGAACCTGGCTACCCCAAGCACATT 
AAGGAGCTGGGCCGAGGGCTGCCTACCGACAAGATTGATGCTGCTCTCTTCTGGATGCCC 
AATGGAAAGACCTACTTCTTCCGTGGAAACAAGTACTACCGTTTCAACGAAGAGCTCAGG 
30 GCAGTGGATAGCGAGTACCCCAAGAACATCAAAGTCTGGGAAGGGATCCCTGAGTCTCCC 
AtSAGGGTCATTCATGGGCAGCGATGAAGTCTTCACTTACTTCTACAAGGGGAACAAATAC 
TGGAAATTCAACAACCAGAAGCTGAAGGTAGAACCGGGCTACCCCAAGTCAGCCCTGAGG 
GACT.GGATGGGCTGCCCATCGGGAGGCCGGCCGGATGAGGGGACTGAGGAGGAGACGGAG 
GTGATCATCATTGAGGTGGACGAGGAGGGCGGCGGGGCGGTGAGCGCGGCTGCCGTGGTG 
35 CTGCCCGTGCTGCTGCTGCTCCTGGTGCTGGCGGTGGGCCTTGCAGTCTTCTTCTTCAGA 
CGCCATGGGACCCCCAGGCGACTGCTCTACTGCCAGCGTTCCCTGCTGGACAAGGTCTGA 
CGCCCATCCGCCGGCCCGCCCACTCCTACCACAAGGACTTTGCCTCTGAAGGCCAGTGGC 
AGCAGGTGGTGGTGGGTGGGCTGCTCCCATCGTCCCGAGCCCCCTCCCCGCAGCCTCCTT 
GCT-TCTCTCTGTCCCCTGGCTGGCCTCCTTCACCCTGACCGCCTCCCTCCCTCCTGCCCC 
40 GGCATTGCATCTTCCGTAGATAGGTCCCCTGAGGGCTGAGTGGGAGGGCGGCCCTTTCCA 
GCCTCTGCCCCTCAGGGGAACCCTGTAGCTTTGTGTCTGTCCAGCCCCATCTGAATGTGT 
TGGGGGCTCTGCACTTGAAGGCAGGACCCTCAGACCTCGCTGGTAAAGGTCAAATGGGGT 
CATCTGCTCCTTTTCCATCCCCTGACATACCTTAACCTCTGAACTCTGACCTCAGGAGGC 
TCTGGGGAACTCCAGCCCTGAAAGCCCCAGGTGTACCCAATTGGCAGCCTCTCACTACTC 
45 TTTCTGGCTAAAAGGAATCTAATCTTGTTGAGGGTAGAGACCCTGAGACAGTGTGAGGGG 
GTGGGGACTGCCAAGCCACCCTAAGACCTTGGGAGGAAAACTCAGAGAGGGTCTTCGTTG 
CTCAGTCAGTCAAGTTCCTCGGAGATCTTCCTCTGCCTCACCTACCCCAGGGAACTTCCA 
AGGAAGGAGCCTGAGCCACTGGGGACTAAGTGGGCAGAAGAAACCCTTGGCAGCCCTGTG 
CCTCTCGAATGTTAGCCTTGGATGGGGCTTTCACAGTTAGAAGAGCTGAAACCAGGGGTG 
50 CAGCTGTCAGGTAGGGTGGGGCCGGTGGGAGAGGCCCGGGTCAGAGCCCTGGGGGTGAGC 
CTTAAGGCCACAGAGAAAGAACCTTGCCCAAACTCAGGCAGCTGGGGCTGAGGCCCAAAG 
GCAGAACAGCCAGAGGGGGCAGGAGGGGACCAAAAAGGAAAATGAGGACGTGCAGCAGCA 
TTGGAAGGCTGGGGCCCGGCAGCCAGGTTAAAGCTAACAGGGGGCCATCAGGGTGGGCTT 
GTGGAGCTCTCAGGAAGGGCCCTGAGGAAGGCACACTTGCTCCTGTTGGTCCCTGTCCTT 
55 GCTGCCCAGGCAGGGTGGAGGGGAAGGGTAGGGCAGCCAGAGAAAGGAGCAGAGAAGGCA 
CACAAACGAGGAATGAGGGGCTTCACGAGAGGCCACAGGGCCTGGCTGGCCACGCTGTCC 
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CGGCCTGCTCACCATCTCAGTGAGGGACAGGAGCTGGGGCTGCTTAGGCTGGGTCCACGC 
TTCCCTGGTGCCAGCACCCCTCAAGCCTGTCTCACCAGTGGCCTGCCCTCTCGCTCCCCC 
ACCCAGCCCACCCATTGAAGTCTCCTTGGGTCCCAAAGGTGGGCATGGTACCGGGGACTT 
GGGAGAGTGAGACCCAGTGGAGGGAGCAAGAGGAGAGGGATGTGGGGGGGTGGGGCACGG 
5 GTAGGGGAAATGGGGTGAACGGTGCTGGCAGTTCGGCTAGATTTCTGTCTTGTTTGTTTT 
TTTGTTTTGTTTAATGTATATTTTTATTATAATTATTATATAT 



MMP15 

10 

>Z48482 HS_MMP_15 MT-MMP-2 
Protein 

15 MGSDPSAPGRPGWTGSLLGDREEAARPRLLPLLLVLLGCLGLGVAAEDAEVHAENWIjR 
LYGYLPQPSRHMSTMRSAQILASALAEMQRFYGIPVTGVLDEETKEWMKRPRCGVPDQ 
FGVRVKANLRRRRKRYALTGRKWNNHHLTFSIQNYTEKLGWYHSMEAVRRAFRVWEQA 
TPLVFQEVPYEDIRLRRQKEADIMVLFASGFHGDSSPFDGTGGFLAHAYFPGPGLGGD 
THFDADEPWTFSSTDLHGNNLFLVAVHELGHALGLEHSSNPNAIMAPFYQWKDVDNFK 

20 LPEDDLRGIQQLYGTPDGQPQPTQPLPTVTPRRPGRPDHRPPRPPQPPPPGGKPERFP 
KPGPPVQPRATERPDQYGPNICDGDFDTVAMLRGEMFVFKGRWFWRVRHNRVLDNYPM 
PIGHFWRGLPGDISAAYERQDGRFVFFKGDRYWLFREANLEPGYPQPLTSYGLGIPYD 
RI DTAI WWEPTGHT FFFQEDRYWRFNEETQRGDPGYPKPI SVWQGI PAS PKGAFL-SN D 
AAYTYFYKGTKYWKFDNERLRMEPGYPKSILRDFMGCQEHVEPGPRWPDVARPPFNPH 

25 GGAEPGADSAEGDVGDGDGDFGAGVNKDGGSRWVQMEEVARTVNWMVLVPLLLLLC 
VLGLTYALVQMQRKGAPRVLLYCKRSLQEWV 

cDNA 

30 >Z48482 HSJMMP_15 MT-MMP-2 (CDS: 49-2058) 

GCGAGGAJCCGGCGTGCAGTGTTCCGAGCTGGGCTGGGCGCCGAGAGCATGGGCAGCGAC 
CCGAGCGCGCCCGGACGGCCGGGCTGGACGGGCAGCCTCCTCGGCGACCGGGAGGAGGCG 
GCGCGGCCGCGACTGCTGCCGCTGCTCCTGGTGCTTCTGGGCTGCCTGGGCCTTGGCGTA 
GCGGCCGAAGACGCGGAGGTCCATGCCGAGAACTGGCTGCGGCTTTATGGCTACCTGCCT 

35 CAGCCCAGCCGCCATATGTCCACCATGCGTTCCGCCCAGATCTTGGCCTCGGCCCTTGCA 
GAGATGCAGCGCTTCTACGGGATCCCAGTCACCGGTGTGCTCGACGAAGAGACCAAGGAG 
TGGATGAAGCGGCCCCGCTGTGGGGTGCCAGACCAGTTCGGGGTACGAGTGAAAGCCAAC' 
CTGCGGCGGCGTCGGAAGCGCTACGCCCTCACCGGGAGGAAGTGGAACAACCACCATCTG 
ACCTTTAGCATCCAGAACTACACGGAGAAGTTGGGCTGGTACCACTCGATGGAGGCGGTG. 

40 CGCAGGGCCTTCCGCGTGTGGGAGCAGGCCACGCCCCTGGTCTTCCAGGAGGTGCCCTAT 
GAGGACATCCGGCTGCGGCGACAGAAGGAGGCCGACATCATGGTACTCTTTGCCTCTGGC 
TTCCACGGCGACAGCTCGCCGTTTGATGGCACCGGTGGCTTTCTGGCCCACGCCTATTTC 
CCTGGCCCCGGCCTAGGCGGGGACACCCATTTTGACGCAGATGAGCCCTGGACCTTCTCC 
AGCACTGACCTGCATGGAAACAACCTCTTCCTGGTGGCAGTGCATGAGCTGGGCCACGCG 

45 CTGGGGCTGGAGCACTCCAGCAACCCCAATGCCATCATGGCGCCGTTCTACCAGTGGAAG 
GACGTTGACAACTTCAAGCTGCCCGAGGACGATCTCCGTGGCATCCAGCAGCTCTACGGT 
ACCCCAGACGGTCAGCCACAGCCTACCCAGCCTCTCCCCACTGTGACGCCACGGCGGCCA 
GGCCGGCCTGACCACCGGCCGCCCCGGCCTCCCCAGCCACCACCCCCAGGTGGGAAGCCA 
GAGCGGCCCCCAAAGCCGGGCCCCCCAGTCCAGCCCCGAGCCACAGAGCGGCCCGACCAG 

50 TATGGCCCCAACATCTGCGACGGGGACTTTGACACAGTGGCCATGCTTCGCGGGGAGATG 
TTCGTGTTCAAGGGCCGCTGGTTCTGGCGAGTCCGGCACAACCGCGTCCTGGACAACTAT 
CCCATGCCCATCGGGCACTTCTGGCGTGGTCTGCCCGGTGACATCAGTGCTGCCTACGAG 
CGCCAAGACGGTCGTTTTGTCTTTTTCAAAGGTGACCGCTACTGGCTCTTTCGAGAAGCG 
AACCTGGAGCCCGGCTACCCACAGCCGCTGACCAGCTATGGCCTGGGCATCCCCTATGAC 

55 CGCATTGACACGGCCATCTGGTGGGAGCCCACAGGCCACACCTTCTTCTTCCAAGAGGAC 
AGGTACTGGCGCTTCAACGAGGAGACACAGCGTGGAGACCCTGGGTACCCCAAGCCCATC 
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AGTGTCTGGCAGGGGATCCCTGCCTCGCCTAAAGGGGCCTTCCTGAGCAATGACGCAGCC 
TACACCTACTTCTACAAGGGCACCAAATACTGGAAATTCGACAATGAGCGCCTGCGGATG 
GAGCCCGGCTACCCCAAGTCCATCCTGCGGGACTTCATGGGCTGCCAGGAGCACGTGGAG 
CCAGGCCCCCGATGGCCCGACGTGGCCCGGCCGCCCTTCAACCCCCACGGGGGTGCAGAG 
5 CCCGGGGCGGACAGCGCAGAGGGCGACGTGGGGGATGGGGATGGGGACTTTGGGGCCGGG 
GTCAACAAGGACGGGGGCAGCCGCGTGGTGGTGCAGATGGAGGAGGTGGCACGGACGGTG 
AACGTGGTGATGGTGCTGGTGCCACTGCTGCTGCTGCTCTGCGTCCTGGGCCTCACCTAC 
GCGCTGGTGCAGATGCAGCGCAAGGGTGCGCCACGTGTCCTGCTTTACTGCAAGCGCTCG 
CTGCAGGAGTGGGTCTGACCACCCAGCGCTCCTGCTAACGGTGCTCAGGGGGCGCCTGTG 
10 GTTCTGAGATGGCTCCCAGGGGCTCCCTCCGCCCCCAGGTAGGGGCCCCTCTCAGCCCTC 
ACACACCCTGTCTGCCCCGCCCTCATTATTTATGTCCAGGTGTTTGTTTTGTTTTGTTTT 
TGGCACCTTACTTGACCATTTGTTTCTGTTTCCCCGACTGGGGCAGGGTGTTTAGAATTT 
TCTAAATGTAGTTCTGCTCCAGACAGGGAATTAGGCCCCCATCATCCTCTGGCTTGGCCA 
CAGCCAGGGGAGCAGAGGGGCAGAGGCCCACATTGGAAGAGCAGCACCTCCTCAGCCTGA 
15 ACCCCAGGGCTGTAACTGCCAGGCTCTCTTTGCCCAGTTGGAGACTGTCTGGCCCCCCTG 
GTCCCCTCCTTCCCAAGTGAGTCTCTCTGGGCCTTAGGAAGAGCCTTCCACCCAGGGGCA 
GCCCCAGGCCAAAGGGGACCTGGAAGGGAGGTGGGCCGTGGCCCTTGAGTCCCCATTGAG 
GCTTGGTTCCTTCCCAATCCAGTGGACTTGGCAGTCCACTTCTGACAGCCTCAGTGACCC 
TGGCTCCTTGTGCCAGAGAACCCAGCCCACCCCCGGCAGCAGCCCCCAGCTCCCACCTCC 
20 CCTTGGGCCCACACCTTCTTCCCTCTCTGGAGAAAGGGCCCTGGGCCTGCCTCACCACGG 
ACCAAAGGGAGTCTGCCAGGGCCCCTCTCCCCAGGGAAGCAGCAGCCTCGCCCCTGGCAG 
AGATGCCTCCCTGAGCTAGAACCCTCTGTTCCTTCCCTGTGCCTCCTCCCTCCCTCCCGA' 
CTCACACCACTAGCCTCAGGGGTCTGAGCTCCAGCTCCTTTGGGCTTCAGCTGCCAGTGT. 
CCTGAGCCCCAGGGAGAGGGGGCTGGTGGGTGCCTAGGCCTGGGCAGTGGATGGCCGTGA. 
25 ATGGGTGCCCACAGTGTCAGGCACTGGGCATGAGGGGTTCCTCCCCTCCAGCTCCCTGTG 
CCCCCAGGGTCCTGGGAGGAGAGACACTGGTGGGGATAGGCCAGCCGCGCATCAGACTGT 
GAACCCCACGAAGGAGCCCATTGTGGCCTAAGAGGCTGCCCTCCTGTGCTCAGCCCTGAG 
GACAGATGCCTCCTTCCTCTTTTCCTTCCCAAAGCAAGCAAGAGGCCGTGGCTGCTGTGG 
GAAATGGTACTGTACAGCTGGCTCTACTTCCCCATGGCCCTGAGCGAGTGGAGTCTGCCA^ 
30 CCCAGGATCCCCAAGGCACTTGAGGGGGAAGGATTCTGCTGGCCTCTGCGAGTGGTTTCT 
TGTGCACTGGCACCAAGTGCGGGTCCGGCAGCTTCTGCCCCCTGCAGAACCGGAGAGCCA 
GCTAAGGGGTGGGGCTGCGGGGGTTCCGTGTCCACCCCCATACATTTATTTCTGTAAATA 
ATGTGCACTGAATAAATTGTACAGCCGGCAAAAAAAAAAAAAAAAAAAAA 

35 

MMP16 

>D85511 HS_MMPJ_1 6 MT-MMP-3 
40 Protein 

MILLTFSTGRRLDFVHHSGVFFLQTLLWILCATVCGTEQYFNVEVWLQKYGYLPPTDP 
RMSVLRSAETMQSALAAMQQFYGINMTGKVDRNTIDWMKKPRCGVPDQTRGSSKFHIR 
RKRYALTGQKWQHKHITYSIKNVTPKVGDPETRPCAIRRAFDVWQNVTPLTFEEVPYSE 

45 LENGKRDVDITIIFASGFHGDSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPWTLGN 
PNHDGNDLFLVAVHELGHALGLEHSNDPTAIMAPFYQYMETDNFKLPNDDLQGIQKIY 
GPPDKIPPPTRPLPTVPPHRSIPPADPRKNDRPKPPRPPTGRPSYPGAKPNICDGNFN 
TLAILRREMFVFKDQWFWRVRNNRVMDGYPMQITYFWRGLPPSIDAVYENSDGNFVFF 
KGNKYWVFKDTTLQPGYPHDLITLGSGIPPHGIDSAIWWEDVGKTYFFKGDRYWRYSE 

50 EMKTMDPGYPKPITVWKGIPESPQGAFVHKENGFTYFYKGKEYWKFNNQILKVEPGYP 
RSILKDFMGCDGPTDRVKEGHSPPDDVDIVIKLDNTASTVKAIAIVIPCILALCLLVL 
VYT VFQFKRKGT PRH I LYCKRSMQEWV 

cDNH 

55 

>D85511 HS_MMP_16 MT-MMP-3 (CDS: 36-1859) 
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GGGGAGCTCGTCCATCCATTGAAGCACAGTTCACTATGATCTTACTCACATTCAGCACTG 
GAAGACGGTTGGATTTCGTGCATCATTCGGGGGTGTTTTTCTTGCAAACCTTGCTTTGGA 
TTTTATGTGCTACAGTCTGCGGAACGGAGCAGTATTTCAATGTGGAGGTTTGGTTACAAA 
AGTACGGCTACCTTCCACCGACTGACCCCAGAATGTCAGTGCTGCGCTCTGCAGAGACCA 
5 TGCAGTCTGCCCTAGCTGCCATGCAGCAGTTCTATGGCATTAACATGACAGGAAAAGTGG 
ACAGAAACACAATTGACTGGATGAAGAAGCCCCGATGCG6TGTACCTGACCAGACAAGAG 
GTAGCTCCAAATTTCATATTCGTCGAAAGCGATATGCATTGACAGGACAGAAATGGCAGC 
ACAAGCACATCACTTACAGTATAAAGAACGTAACTCCAAAA'GTAGGAGACCCTGAGACTC 
GTAAAGCTATTCGCCGTGCCTTTGATGTGTGGCAGAATGTAACTCCTCTGACATTTGAAG 
10 AAGTTCCCTACAGTGAATTAGAAAATGGCAAACGTGATGTGGATATAACCATTATTTTTG 
CATCTGGTTTCCATGGGGACAGCTCTCCCTTTGATGGAGAGGGAGGATTTTTGGCACATG 
CCTACTTCCCTGGACCAGGAATTGGAGGAGATACCCATTTTGACTCAGATGAGCCATGGA 
CACTAGGAAATCCTAATCATGATGGAAATGACTTATTTCTTGTAGCAGTCCATGAACTGG 
GACATGCTCTGGGATTGGAGCATTCCAATGACCCCACTGCCATCATGGCTCCATTTTACC 
15 AGTACATGGAAACAGACAACTTCAAACTACCTAATGATGATTTACAGGGCATCCAGAAGA 
TATATGGTCCACCTGACAAGATTCCTCCACCTACAAGACCTCTACCGACAGTGCCCCCAC 
ACCGCTCTATTCCTCCGGCTGACCCAAGGAAAAATGACAGGCCAAAACCTCCTCGGCCTC 
CAACCGGCAGACCCTCCTATCCCGGAGCCAAACCCAACATCTGTGATGGGAACTTTAACA 
CTCTAGCTATTCTTCGTCGTGAGATGTTTGTTTTCAAGGACCAGTGGTTTTGGCGAGTGA 
20 . GAAACAACAGGGTGATGGATGGATACCCAATGCAAATTACTTACTTCTGGCGGGGCTTGC 
CTCCTAGTATCGATGCAGTTTATGAAAATAGCGACGGGAATTTTGTGTTCTTTAAAGGTA 
ACAAATATTGGGTGTTCAAGGATACAACTCTTCAACCTGGTTACCCTCATGACTTGATAA 
CCCTTGGAAGTGGAATTCCCCCTCATGGTATTGATTCAGCCATTTGGTGGGAGGACGTCG 
GGAAAACCTATTTCTTCAAGGGAGACAGATATTGGAGATATAGTGAAGAAATGAAAACAA 
25 TGGACCCTGGCTATCCCAAGCCAATCACAGTCTGGAAAGGGATCCCTGAATCTCCTCAGG 
GAGCATTTGTACACAAAGAAAATGGCTTTACGTATTTCTACAAAGGAAAGGAGTATTGGA 
AATTCAACAACCAGATACTCAAGGTAGAACCTGGATATCCAAGATCCATCCTCAAGGATT . 
TTATGGGCTGTGATGGACCAACAGACAGAGTTAAAGAAGGACACAGCCCACCAGATGATG 
TAGACATTGTCATCAAACTGGACAACACAGCCAGCACTGTGAAAGCCATAGCTATTGTCA 
30 TTCCCTGCATCTTGGCCTTATGCCTCCTTGTATTGGTTTAGACTGTGTTCCAGTTCAAGA 
GGAAAGGAACACCCCGCCACATACTGTACTGTAAACGCTCTATGCAAGAGTGGGTGTGAT 
GTAGGGTTTTTTCTTCTTTCTTTCTTTTGCAGGAGTTTGTGGTAACTTGAGATTCAAGAC 
AAGAGCTGTTATGCTGTTTCCTAGCTAGGAGCAGGCTTGTGGCAGCCTGATTCGGGGCTG 
ACCTTTCAAACCCAGAGGGTTGCTGGTCCTGCACATGAGTGGAAATACACTCATGGGGAA 
35 GCTTCCATGATG 



MMP17 

40 >X89576. HS_MMP_17 MT-MMP-4 
Protein 

MQQFGGLEATGILDEATLALMKTPRCSLPDLPVLTQARRRRQAPAPTKWNKRNLSWRV 
45 RTFPRDSPLGHDTVRALMYYALKVWSDIAPLNFHEVAGSTADIQI DFSKADHNDGYPF 
DGPGGTVAHAFFPGHHHTAGDTHFDDDEAWTFRS SDAHGMDL FA VAVHEFGHAIGLSH 
VAAAHSIMRPYYQGPVGDPLRYGLPYEDKVRVWQLYGVRESVSPT'AQPEEPPLLPEPP 
DNRSSAPPRKDVPHRCSTHFDAVAQIRGEAFFFKGKYFWRLTRDRHLVSLQPAQMHRF- 
WRGLPLHLDSVDAVYERTSDHKIVFFKGDRYWVFKDNNVEEGYPRPVSDFSLPPGGID'* 
50 AAFSWAHNDRTYFFKDQLYWRYDDHTRHMDPGYPAQSPLWRGVPSTLDDAMRWSDGAS 
YFFRGQEYWKVLDGELEVAPGYPQSTARDWLVCGDSQADGSVAAGVDAAEGPRAPPGQ 
HDQSRSEDGYEVCSCTSGASSPPGAPGPLVAATMLLLLPPLSPGALWTAAQALTL 

cDNA 

55 

>X89576 HS_MMP_17 MT-MMP-4 (CDS: 233-1792) 

i • 
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AAGAGACAAGAGGTGCCTTGTGGGCAGATAGGGGGCTGGGAGGGGGCCTGCCCGGAAGCA 

GTGGTGGCCCGTGGCAGGCTTCTCACTGGGTAGGACCGGGCCCTCTGTTGCACCCCCTCA 

CCCTGCTCTCTGCCCTCAGGAGTGGCTAAGCAGGTTCGGTTACCTGCCCCCGGCTGACCC 

CACAACAGGGCAGCTGCAGACGCAAGAGGAGCTGTCTAAGGCCATCACAGCCATGCAGCA 

GTTTGGTGGCCTGGAGGCCACCGGCATCCTGGACGAGGCCACCCTGGCCCTGATGAAAAC 

CCCACGCTGCTCCCTGCCAGACCTCCCTGTCCTGACCCAGGCTCGCAGGAGACGCCAGGC 

TCCAGCCCCCACCAAGTGGAACAAGAGGAACCTGTCGTGGAGGGTCCGGACGTTCCCACG 

GGACTCACCACTGGGGCACGACACGGTGCGTGCACTCATGTACTACGCCCTCAAGGTCTG 

GAGCGACATTGCGCCCCTGAACTTCCACGAGGTGGCGGGCAGCACCGCCGACATCCAGAT 

CGACTTCTCCAAGGCCGACCATAACGACGGCTACCCCTTCGACGGCCCCGGCGGCACCGT 

GGCCCACGCCTTCTTCCCCGGCCACCACCACACCGCCGGGGACACCCACTTTGACGATGA 

CGAGGCCTGGACCTTCCGCTCCTCGGATGCCCACGGGATGGACCTGTTTGCAGTGGCTGT 

CCACGAGTTTGGCCACGCCATTGGGTTAAGCCATGTGGCCGCTGCACACTCCATCATGCG 

GCCGTACTACCAGGGCCCGGTGGGTGACCCGCTGCGCTACGGGCTCCCCTACGAGGACAA 

GGTGCGCGTCTGGCAGCTGTACGGTGTGCGGGAGTCTGTGTCTCCCACGGCGCAGCCCGA 

GGAGCCTCCCCTGCTGCCGGAGCCCCCAGACAACCGGTCCAGCGCCCCGCCCAGGAAGGA 

CGTGCCCCACAGATGCAGCACTCACTTTGACGCGGTGGCCCAGATCCGGGGTGAAGCTTT 

CTTCTTCAAAGGCAAGTACTTCTGGCGGCTGACGCGGGACCGGCACCTGGTGTCCCTGCA 

GCCGGCACAGATGCACCGCTTCTGGCGGGGCCTGCCGCTGCACCTGGACAGCGTGGACGC 

CGTGTACGAGCGCACCAGCGACCACAAGATCGTCTTCTTTAAAGGAGACAGGTACTGGGT 

GTTCAAGGACAATAACGTAGAGGAAGGATACCCGCGCCCCGTCTCCGACTTCAGCCTCCC 

GCCTGGCGGCATCGACGCTGCCTTCTCCTGGGCCCACAATGACAGGACTTATTTCTTTAA 

GGACCAGCTGTACTGGCGCTACGATGACCACACGAGGCACATGGACCCCGGCTACCCCGC 

CCAGAGCCCCCTGTGGAGGGGTGTCCCCAGCACGCTGGACGACGCCATGCGCTGGTCCGA 

CGGTGCCTCCTACTTCTTCCGTGGCCAGGAGTACTGGAAAGTGCTGGATGGCGAGCTGGA 

GGTGGCACCCGGGTACCCACAGTCCACGGCCCGGGACTGGCTGGTGTGTGGAGACTCACA 

GGCCGATGGATCTGTGGCTGCGGGCGTGGACGCGGCAGAGGGGCCCCGCGCCCCTCCAGG 

ACAACATGACCAGAGCCGCTCGGAGGACGGTTACGAGGTCTGCTCATGCACCTCTGGGGC 

ATCCTCTCCCCCGGGGGCCCCAGGCCCACTGGTGGCTGCCACCATGCTGCTGCTGCTGCC 

GCCACTGTCACCAGGCGCCCTGTGGACAGCGGCCCAGGCCCTGACGCTATGACACACAGC 

GCGAGCCCATGAGAGGACAGAGGCGGTGGGACAGCCTGGCCACAGAGGGCAAGGACTGTG 

CCGGAGTCCCTGGGGGAGGTGCTGGCGCGGGATGAGGACGGGCCACCCTGGCACCGGAAG 

GCCAGCAGAGGGCACGGCCCGCCAGGGCTGGGCAGGCTCAGGTGGCAAGGACGGAGCTGT 

CCCCTAGTGAGGGACTGTGTTGACTGACGAGCCGAGGGGTGGCCGCTCCAGAAGGGTGCC 

CAGTCAGGCCGCACCGCCGCCAGCCTCCTCCGGCCCTGGAGGGAGCATCTCGGGCTGGGG 

GCCCACCCCTCTCTGTGCCGGCGCCACCAACCCCACCCACACTGCTGCCTGGTGCTCCCG 

CCGGCCCACAGGGCCTCCGTCCCCAGGTCCCCAGTGGGGCAGCCCTCCCCACAGACGAGC 

CCCCCACATGGTGCCGCGGCACGTCCCCCCTGTGACGCGTTCCAGACCAACATGACCTCT 

CCCTGCTTTGTAGCGGCCCGGAATTC 



MMP19 

>X92521 HS_MMP_19 
Protein 

MNCQQLWLGFLLPMTVSGRVLGLAEVAPVDYLSQYGYLQKPLEGSNNFKPEDITEALR 
AFQEASELPVSGQLDDATRARMRQPRCGLEDPFNQKTLKYLLLGRWRKKHLTFRILNL 
PSTLPPHTARAALRQAFQDWSNVAPLTFQEVQAGAADIRLSFHGRQSSYCSNTFDGPG 
RVLAHADI PELGS VHFDEDEFWTEGT YRGVNLRI I AAHEVGHALGLGHSRYSQALMAP 
VYEGYRPHFKLHPDDVAGIQALYGKKSPVIRDEEEEETELPTVPPVPTEPSPMPDPCS 
SELDAMMLGPRGKTYAFKGDYVWTVSDSGPGPLFRVSALWEGLPGNLDAAVYSPRTQW 
IHFFKGDKVWRYINFKMSPGFPKKLNRVEPNLDAALYWPLNQKVFLFKGSGYWQWDEL 
ARTDFSSYPKPIKGLFTGVPNQPSAAMSWQDGRVYFFKGKVYWRLNQQLRVEKGYPRN 
ISHNWMHCRPRTIDTTPSGGNTTPSGTGITLDTTLSATETTFEY 
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CDNA 

>X92521 HS_MMP_19 (CDS: 102-1628) 
5 GAATTCCGGGAGCCCCTCTGCCTAGCACTGCTCCCCCAAGGCTCCCAGAAATCTCAGGTC 
AGAGGCACGGACAGCCTCTGGAGCTCTCGTCTGGTGGGACCATGAACTGCCAGCAGCTGT 
GGCTGGGCTTCCTACTCCCCATGACAGTCTCAGGCCGGGTCCTGGGGCTTGCAGAGGTGG 
CGCCCGTGGACTACCTGTCACAATATGGGTACCTACAGAAGCCTCTAGAAGGATCTAATA 
ACTTCAAGCCAGAAGATATCACCGAGGCTCTGAGAGCTTTTCAGGAAGCATCTGAACTTC 
10 CAGTCTCAGGTCAGCTGGATGATGCCACAAGGGCCCGCATGAGGCAGCCTCGTTGTGGCC 
TAGAGGATCCCTTCAACCAGAAGACCCTTAAATACCTGTTGCTGGGCCGCTGGAGAAAGA 
AGCACCTGACTTTCCGCATCTTGAACCTGCCCTCCACCCTTCCACCCCACACAGCCCGGG 
CAGCCCTGCGTCAAGCCTTCCAGGACTGGAGCAATGTGGCTCCCTTGACCTTCCAAGAGG 
TGCAGGCTGGTGCGGCTGACATCCGCCTCTCCTTCCATGGCCGCCAAAGCTCGTACTGTT 
15 CCAATACTTTTGATGGGCCTGGGAGAGTCCTGGCCCATGCCGACATCCCAGAGCTGGGCA 
GTGTGCACTTCGACGAAGACGAGTTCTGGACTGAGGGGACCTACCGTGGGGTGAACCTGC 
GCATCATTGCAGCCCATGAAGTGGGCCATGCTCTGGGGCTTGGGCACTCCCGATATTCCC 
AGGCCCTCATGGCCCCAGTCTACGAGGGCTACCGGCCCCACTTTAAGCTGCACCCAGATG 
ATGTGGCAGGGATCCAGGCTCTCTATGGCAAGAAGAGTCCAGTGATAAGGGATGAGGAAG 
20 AAGAAGAGACAGAGCTGCCCACTGTGCCCCCAGTGCCCACAGAACCCAGTCCCATGCCAG 
ACCCTTGCAGTAGTGAACTGGATGCCATGATGCTGGGGCCCCGTGGGAAGACCTATGCTT 
TCAAGGGGGACTATGTGTGGACTGTATCAGATTCAGGACCGGGCCCCTTGTTCCGAGTGT 
CTGCCCTTTGGGAGGGGCTCC.CCGGAAACCTGGATGCTGCTGTCTACTCGCCTCGAACAC 
AATGGATTCACTTCTTTAAGGGAGACAAGGTGTGGCGCTACATTAATTTCAAGATGTCTC 
25 CTGGCTTCCCCAAGAAGCTGAATAGGGTAGAACCTAACCTGGATGCAGCTCTCTATTGGC 
CTCTCAACCAAAAGGTGTTCCTCTTT7VAGGGCTCCGGGTACTGGCAGTGGGACGAGCTAG 
CCCGAACTGACTTCAGCAGCTACCCCAAACCAATCAAGGGTTTGTTTACGGGAGTGCCAA 
ACCAGCCCTCGGCTGCTATGAGTTGGCAAGATGGCCGAGTCTACTTCTTCAAGGGCAAAG 
TCTACTGGCGCCTCAACCAGCAGCTTCGAGTAGAGAAAGGCTATCCCAGAAATATTTCCC 
30 ACAACTGGATGCACTGTCGTCCCCGGACTATAGACACTACCCCATCAGGTGGGAATACCA 
CTCCCTCAGGTACGGGCATAACCTTGGATACCACTCTCTCAGCCACAGAAACCACGTTTG 
AATACTGACTGCTCACCCACAGACACAATCTTGGACATTAACCCCTGAGGCTCCACCACC 
CACCCTTTCATTTCCCCCCCAGAAGCCTAAGGCCTAATAGCTGAATGAAATACCTGTCTG 
CTCAGTAGAACCTTGCAGGTGCTGTAGCAGGCGCAAGACCGTAGATCTCAGGCCTCTAAC 
35 ACTTCCAACTC 



MMP20 

40 >Y12779 HS_MMP_20 enamelysin 
Protein 

MKVLPASGLAVFLIMALKFSTAAPSLVAASPRTWRNNYRLAQAYLDKYYTNKEGHQIG 
45 EMVARGSNSMIRKIKELQAFFGLQVTGKLDQTTMNVIKKPRCGVPDVANYRLFPGEPK 
WKKNTLTYRISKYTP SMS SVEVDKAVEMALQAWSSAVPLSFVRINSGEADIMIS FENG 
DHGDSYPFDGPRGTLAHAFAPGEGLGGDTHFDNPEKWTMGTNGFNLFTVAAHEFGHAL 
GLAHSTDPSALMYPTYKYKNPYGFHLPKDDVKGIQALYGPRKVFLGKPTLPHAPHHKP 
SIPDLCDSSSSFDAVTMLGKELLLFKDRIFWRRQVHLRTGIRPSTITSSFPQLMSNVD 
50 AAYEVAERGTAYFFKGPHYWITRGFQMQGPPRTIYDFGFPRHVQQIDAAVYLREPQKT 
LFFVGDEYYSYDERKRKMEKDYPKNTEEEFSGVNGQIDAAVELNGYI YFFSGPKTYKY 
DTEKEDVVSVVKSSSWIGC 

cDNA 

55 

>Y12779 HS_MMP_20 enamelysin (CDS: 14-1465) 
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CTACTGTGAGGGGATGAAGGTGCTCCCTGCATCTGGCCTTGCTGTCTTCCTCATCATGGC 
TTTGAAGTTTTCCACTGCAGCCCCCTCCCTAGTTGCAGCCTCCCCCAGGACCTGGAGGAA 
CAACTACCGCCTCGCACAGGCGTATCTTGACAAATATTACACAAATAAAGAAGGACACCA 
GATTGGTGAGATGGTTGCAAGAGGAAGCAATTCCATGATAAGGAAGATTAAGGAGCTACA 
5 AGCGTTCTTTGGCCTCCAAGTCACCGGGAAGTTAGACCAGACCACAATGAACGTGATCAA 
GAAGCCTCGCTGTGGAGTTCCTGATGTGGCCAATTATCGCCTCTTCCCTGGTGAACCCAA 
ATGGAAAAAAAATACTTTGACATACAGAATATCTAAATACACACCTTCCATGAGTTCTGT 
CGAGGTGGACAAAGCAGTGGAGATGGCCTTGCAGGCCTGGAGTAGCGCCGTCCCTCTGAG 
CTTTGTCAGAATAAACTCAGGAGAAGCGGATATTATGATATCTTTTGAAAATGGAGATCA 

10 CGGGGATTCCTATCCATTCGATGGGCCTCGGGGGACTCTAGCCCATGCATTTGCTCCTGG 
AGAAGGCCTGGGAGGAGATACACATTTCGACAATCCTGAGAAGTGGACTATGGGAACGAA 
TGGTTTTAATTTGTTTACCGTTGCTGCTCATGAATTTGGCCATGCCCTGGGCCTGGCCCA 
TTCCACAGACCCATCAGCACTGATGTACCCAACTTATAAGTACAAGAATCCCTATGGATT 
CCACCTCCCCAAAGATGATGTGAAAGGGATCCAGGCATTATACGGACCTCGGAAAGTATT 

15 CCTGGGGAAGCCCACTCTGCCCCATGCCCCCCATCACAAGCCATCCATCCCTGACCTCTG 
TGACTCCAGCTCATCCTTTGACGCTGTGACAATGCTGGGGAAGGAGCTCCTGCTCTTCAA 
GGACCGGATTTTCTGGAGACGGCAGGTTCACTTGCGGACAGGAATTCGGCCCAGCACTAT 
TACCAGCTCCTTCCCCCAGCTCATGTCCAATGTGGATGCAGCTTACGAAGTGGCTGAGAG 
GGGCACTGCTTACTTCTTCAAAGGTCCCCACTACTGGATAACAAGAGGATTCCAAATGCA 
20 AGGTCCTCCTCGGACTATTTATGACTTTGGATTTCCAAGGCACGTGCAGCAAATAGATGC 
TGCTGTCTACCTCAGGGAGCCACAGAAGACCCTTTTCTTTGTGGGAGATGAATACTACAG 
C T AC G AC G AAAGG AAAAGG AAAATGG AAAAAG ACT AT C C AAAG AAT AC T G AAG AAG AAT T 
TTCAGGAGTAAATGGCCAAATCGATGCTGCTGTAGAATTAAATGGCTACATTTACTTCTT 
TTCAGGACCAAAAACATACAAGTATGACACAGAGAAGGAAGATGTGGTTAGTGTGGTGAA 
25 ATCTAGTTCCTGGATTGGTTGCTAAATAGAAAAGCCTAGTCTTCTCAAGCAATGAGGATG 
ACTACAAGCAGCCTCTAACTGGATCTTAAGGACTAAAGCAGAATGTAGGAGAGGGATTCT 
TCCAAAGGCCTTCAAATCAAATTAGAATTCACTGAGAATAATAATACTTCCAATTTTTTT 
CATAGTTGTATAATCAGAATTTCAATCCACATTAGAAAAGTTTTTATATGGGCA 

30 

MMP21 

>AB010961 HS_MMP_21 MIFR 
35 Protein 

MGRGARVPSEAPGAGVERRWLGAALVALCLLPALVLLARLGAPAVPAWSAAQGDVAAL 
GLSAVPPTRVPGPLAPRRRRYTLTPARLRWDHFNLTYRILSFPRNLLSPRETRRALAA 
AFRMWSDVSPFSFREVAPEQPSDLRIGFYPINHTDCLVSALHHCFDGPTGELAHAFFP 
40 PHGGIHFDDSEYWVLGPTRYSWKKGVWLTDLVHVAAHEIGHALGLMHSQHGRALMHLN 
ATLRGWKALSQDELWGLHRLYGCLDRL FVCASWARRGFCDARRRLMKRLCPSS'CDFCY 
- EFPFPTVATTPPPPRTKTRLVPEGRNVTFRCGQKILHKKGKVYWYKDQEPLEFSYPGY 
LALGEAHLS 1 1 ANAVNEGTYTCWRRQQRVLTT YS WRVRVRG 

45 cDNA 

>AB010961 HS_MMP_21 MIFR (CDS: 28-1200) 

AGCCCTGAGCCCCATAGCAAGTCTGCCATGGGCCGCGGGGCCCGTGTCCCCTCGGAGGCC 
CCGGGGGCAGGCGTCGAGCGCCGCTGGCTTGGAGCCGCGCTGGTCGCCCTGTGCCTCCTC 

50 CCCGCGCTGGTGCTGCTGGCCCGGCTGGGGGCCCCGGCGGTGCCGGCCTGGAGCGCAGCG 
CAGGGAGACGTCGCTGCGCTGGGCCTCTCGGCGGTCCCCCCCACCCGGGTCCCGGGCCCA 
CTGGCCCCCCGCAGACGCCGCTACACGCTGACTCCAGCCAGGCTGCGCTGGGACCACTTC 
AACCTCACCTACAGGATCCTCTCCTTCCCGCGGAACCTGCTGAGCCCGCGGGAGACGCGG 
CGGGCCCTAGCTGCCGCCTTCCGCATGTGGAGCGACGTGTCCCCCTTCAGCTTCCGCGAG 

55 GTGGCCCCCGAGCAGCCCAGCGACCTCCGGATAGGCTTCTACCCGATCAACCACACGGAC 
TGCCTGGTCTCCGCGCTGCACCACTGCTTGGACGGCCCCACGGGGGAGCTGGCCCACGCC 
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28 

TTCTTCCCCCCGCACGGCGGCATCCACTTCGACGACAGCGAGTACTGGGTCCTGGGCCCC 
ACGCGCTACAGCTGGAAGAAAGGCGTGTGGCTCACGGACCTGGTGCACGTGGCGGCCCAC 
GAGATCGGCCACGCGCTGGGCCTGATGCACTCACAACACGGCCGGGCGCTCATGCACCTG 
AACGCCACGCTGCGCGGCTGGAAGGCGTTGTCCCAGGACGAGCTGTGGGGGCTGCACCGG 
CTCTACGGATGCCTCGACAGGCTGTTCGTGTGCGCGTCCTGGGCGCGGAGGGGCTTCTGC 
GACGCTCGCCGGCGGCTCATGAAGAGGCTCTGCCCCAGCAGCTGCGACTTCTGCTACGAA 
TTCCCCTTCCCCACGGTGGCCACCACCCCACCGCCCCCCAGGACCAAAACCAGGCTGGTG 
CCCGAGGGCAGGAACGTGACCTTCCGCTGCGGCCAGAAGATCCTCCACAAGAAAGGGAAA 
GTGTACTGGTACAAGGACCAGGAGCCCCTGGAGTTCTCCTACCCCGGCTACCTGGCCCTG 
GGCGAGGCGCACCTGAGCATCATCGCCAACGCCGTCAATGAGGGCACCTACACCTGCGTG 
GTGCGCCGCCAGCAGCGCGTGCTGACCACCTACTCCTGGCGAGTCCGTGTGCGGGGCTGA 

GCCCGGCTGATA 



MMP24 

>AF1312 8 4 HS_MMP_24 MT-MMP-5 
Protein 

MPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVPGRLLLLLLPALCCLPGAARAAAAAAGAG 
NRAAVAVAVARADEAEAPFAGQNWLKSYGYLLPYDSRASALHSAKALQSAVSTMQQFYGI 
PVTGVLDQTTIEWMKKPRCGVPDHPHLSRRRRNKRYALTGQKWRQKHITYSIHNYTPKVG 
ELDTRKAIRQAFDVWQKVTPLTFEEVPYHEIKS DRKEADIMIFFASGFHGDSSPFDGEGG 
FLAHAYFPGPGIGGDTHFDSDEPWTLGNANHDGNDLFLVAVHELGHALGLEHSSDPSAIM 
APFYQYMETHNFKLPQDDLQGIQKI YGPPAEPLEPTRPLPTLPVRRIHSPSERKHERQPR 
PPRPPLGDRPSTPGTKPNICDGNFNTVALFRGEMFVFKDRWFWRLRNNRVQEGYPMQIEQ 
FWKGLPARIDAAYERADGRFVFFKGDKYWVFKEVTVEPGYPHSLGELGSCLPREGIDTAL 
RWEPVGKTYFFKGERYWRYSEERRATDPGYPKPITVWKGI PQAPQGAFI SKEGYYTYFYK 
GRDYWKFDNQKLSVEPGYPRNILRDWMGCNQKEVERRKERRLPQDDVDIMVTINDVPGSV 
NAVAWI PCILSLCILVLVYTI FQFKNKTGPQPVTYYKRPVQEWV 

cDNA 

>AF131284 HS_MMP_24 MT-MMP-5 (CDS: 1-1938) 

ATGCCGAGGAGCCGGGGCGGCCGCGCCGCGCCGGGGCCGCCGCCGCCGCCGCCGCCGCCG 
GGCCAGGCCCCGCGCTGGAGCCGCTGGCGGGTCCCTGGGCGGCTGCTGCTGCTGCTGCTG 
CCCGCGCTCTGCTGCCTCCCGGGCGCCGCGCGGGCGGCGGCGGCGGCGGCGGGGGCAGGG 
AACCGGGCAGCGGTGGCGGTGGCGGTGGCGCGGGCGGACGAGGCGGAGGCGCCCTTCGCC 
GGGCAGAACTGGTTAAAGTCCTATGGCTATCTGCTTCCCTATGACTCACGGGCATCTGCG 
CTGCACTCAGCGAAGGCCTTGCAGTCGGCAGTCTCCACTATGCAGCAGTTTTACGGGATC 
CCGGTCACCGGTGTGTTGGATCAGACAACGATCGAGTGGATGAAGAAACCCCGATGTGGT 
GTCCCTGATCACCCCCACTTAAGCCGTAGGCGGAGAAACAAGCGCTATGCCCTGACTGGA 
CAGAAGTGGAGGCAAAAACACATCACCTACAGCATTCACAACTATACCCCAAAAGTGGGT 
GAGCTAGACACGCGGAAAGGTATTCGCCAGGCTTTCGATGTGTGGCAGAAGGTGACCCCA 
CTGACCTTTGAAGAGGTGCCATACCATGAGATCAAAAGTGACCGGAAGGAGGCAGACATC 
ATGATCTTTTTTGCTTCTGGTTTCCATGGCGACAGCTCCCCATTTGATGGAGAAGGGGGA 
TTCCTGGCCCATGCCTACTTCCCTGGCCCAGGGATTGGAGGAGACACCCACTTTGACTCC 
GATGAGCCATGGACGCTAGGAAATGCCAACCATGACGGGAACGACCTCTTCCTGGTGGCT 
GTGCATGAGCTGGGCCACGCGCTGGGACTGGAGCACTCCAGCGACCCCAGCGCCATCATG 
GCGCCCTTCTACCAGTACATGGAGACGCACAACTTCAAGCTGCCCCAGGACGATCTCCAG 
GGCATCCAGAAGATCTATGGACCCCCAGCCGAGCCTCTGGAGCCCACAAGGCCACTCCCT 
ACACTCCCCGTCCGCAGGATCCACTCACCATCGGAGAGGAAACACGAGCGCCAGCCCAGG 
CCCCCTCGGCCGCCCCTCGGGGACCGGCCATCCACACCAGGCACCAAACCCAACATCTGT 
GACGGCAACTTCAACACAGTGGCCCTCTTCCGGGGCGAGATGTTTGTCTTTAAGGATCGC 
TGGTTCTGGCGTCTGCGCAATAACCGAGTGCAGGAGGGCTACCCCATGCAGATCGAGCAG 
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TTCTGGAAGGGCCTGCCTGCCCGCATCGACGCAGCCTATGAAAGGGCCGATGGGAGATTT 

GTCTTCTTCAAAGGTGACAAGTATTGGGTGTTTAAGGAGGTGACGGTGGAGCCTGGGTAC 

CCCCACAGCCTGGGGGAGCTGGGCAGCTGTTTGCCCCGTGAAGGCATTGACACAGCTCTG 

CGCTGGGAACCTGTGGGCAAGACCTACTTTTTCAAAGGCGAGCGGTACTGGCGCTACAGC 

GAGGAGCGGCGGGCCACGGACCCTGGCTACCCTAAGCCCATCACCGTGTGGAAGGGCATT 

CCACAGGCTCCCCAAGGAGCCTTCATCAGCAAGGAAGGATATTACACCTATTTCTACAAG 

GGCCGGGACTACTGGAAGTTTGACAACCAGAAACTGAGCGTGGAGCCAGGCTACCCGCGC 

AACATCCTGCGTGACTGGATGGGCTGCAACCAGAAGGAGGTGGAGCGGCGGAAGGAGCGG 

CGGCTGCCCCAGGACGACGTGGACATCATGGTGACCATCAACGATGTGCCGGGCTCCGTG 

AACGCCGTGGCCGTGGTCATCCCCTGCATCCTGTCCCTCTGCATCCTGGTGCTGGTCTAC 

ACCATCTTCCAGTTCAAGAACAAGACAGGCCCTCAGCCTGTCACCTACTATAAGCGGCCA 

GTCCAGGAATGGGTGTGAGCAGCCCAGAGCCCTCTCTATCCACTTGGTCTGGCCAGCCAG 

GCCCTTCCTCACCAGGGTCTGAGGGGCAGCTCTGGCCAGTGCTCACCAGGGCCAGCAGGG 

CTAGGCTGGGGTCGTACAGCTGAAGTGGTGGGTGCATTGGCCTAGGCTGAGCGTGGGGCA 

GGGAATTATGGGGGCTGT 



MMP FMF 

>AJ003147 HS_MMP_FMF 
Protein 

MDPGTVATMRKPRCSLPDVLGVAGLVRRRRRYALSGSVWKKRTLTWRVRSFPQSSQLSQE 
TVRVLMSYALMAWGMESGLTFHEVDSPQGQEPDILIDFARAFHQDS YPFDGLGGTLAHAF 
FPGEHPISGDTHFDDEETWTFGSKADGEGTDLFAVAVHEFGHALGLGHSSAPNSIMRPFY 
QGPVGDPDKYRLSQDDRDGLQQLPCLGENKPPSLLTSPFLPSPSFPIPDRCEGNFDAIAN 
IRGETFFFKGGPWFWRLQPSGQLVSPRPARLHRFWEGLPAQVRWQAAYARHRDGRILLF 
SGPQFWVFQDRQLEGGARPLTELGLPPGEEVDAVFSWPQNGKTYLVRGRQYWRYDEAAAR 
PDPGYPRDLSLWEGAPPSPDDVTVSNAGGERGDLRVTGPGGGERDVGNGDMEATLRGWGS 
LGIRERRGGEGPGLKLCSSR 

cDNA 

>AJ003147 HS_MMP_FMF (CDS: 1-1323) 

ATGGACCCAGGGACAGTGGCCACCATGCGTAAGCCCCGCTGCTCCCTGCCTGACGTGCTG 
GGGGTGGCGGGGCTGGTCAGGCGGCGTCGCCGGTACGCTCTGAGCGGCAGCGTGTGGAAG 
AAGCGAACCCTGACATGGAGGGTACGTTCCTTCCCCCAGAGCTCCCAGCTGAGCCAGGAG 
ACCGTGCGGGTCCTCATGAGCTATGCCCTGATGGCCTGGGGCATGGAGTCAGGCCTCACA 
TTTCATGAGGTGGATTCCCCCCAGGGCCAGGAGCCCGACATCCTCATCGACTTTGCCCGC 
GCCTTCCACCAGGACAGCTACCCCTTCGACGGGTTGGGGGGCACCCTAGCCCATGCCTTC 
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